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B ssSB CHIUXt ^ 2S^Ai, *S| SSI ^§gt «^oH31 £±B £S3tfe »B 3! '§ 

MM 201 D. 

g§4^£ gfs oil U XI as- 7|^0flA| ^S*t 32S0|Eh MB 13, 32- 3= 2PI3 

aas^a #±21- -as Astro-, shi ±2S a«ssr£3 «Bisgs y§ 4 

±21- 'g|2|Si B£B0I2J*II iBBSCf. DS S» £§0| ti^mxi 3S ^£11 H;WK)I 

bh slsoi s g&wrsaa a«se 201a. 

SSI £SHB EttftrtM, «DHS S^ftfe *S3l £SB2t &TaB(H€tB (MSB) E^ B»«±<0| 
i~ =3*»)2| uhgQI OI^CHSEh °1 £2g HiKS*© -MB 101 250*c2|- 800*cAt 

01 Oil g£#6B §£2 9H3L 5 4*±2> QI6»EM* SfBtiO-. EtJ Stfffl&±ffl- ITS 0I«2| ¥^ 
BUI- DI§S| tllHfeS BfSBE ±MS BttBSTOI 2)tH iftSQ. 

□lira ^esj oi^s&i si a*? s^m bs» bik^si- bsb£ 32 bb ssh 

SMI Sfe 201 Eh S^tJ&ii^ 32 B^ BSHEIh ^ OH Oil £4EICH MB §01 32 B2I m-SIBSiB 
X|u|6fe 32 gtfHsfe 20|Eh MEf «S SElHIAi^, OI#m^a|- EhB S5»S -B» 

^± 3! ^3 #01 SHtt BjUB &£Ht!Q. Dfc §E g£IOil 2fe 2^ 32 BM ^42J ^ 

B2WB tl^A|?|0i 2W*ffi 3EIH 4^3>h MEHEIh ^0H2 DH^ 2BKIVB S?»WI. 3 

2 B^j Qfliqoi JWSO. CQBW, 32 ig B hBOII ££Oil ?|0|*fe g^hR4r^h 21= 3 
S 4=421- ITS 'S)Bt? 32011 gfiS t»D. 

o'b^og, $± gtl^ g** SgOilAl tMI 51CH2 55j5iai2 bi^tfe 201 Eh 4^S?B £1 

CHS ?loHA1£, .SS*I H7h2J EIBK3I4, 0111 S3 ^2 HSl£j SB^S{0| ^^-^^ 

S ^-aieh^ stogjy t?a.[ I99W 9^ 95ffl 32" SS B gSXISMAI 9E» 

E-^IOL ^101., ^01. 5§°^5L El. ^3, g XilOI. eI^ *#EIE MEICH 32 ^§ 

ti- k\±W] £?\ ^SH, Hgf§2j SEffi tS^g 32 BOH A^g£2 ^%7\^i m± 

jlgfso, .9QBS[Q| ti" 51^ 20ID. 

^ig «^ Qf^Qil OlOiXI^ ^^§f^ ^EIS SxlOflAi B'BSP". 981 UUKDI^ 

CHI AH .^EH ^^21- $£%tm mtft^ 0|g^ ^Xl^l A^OID.[5FS 71^10(1987)^4 248-255^; 
1989^ 3^ 7B» DfEIOfcH^L B,X|. ffi U.^IOI.MEHIS^ Dl^^ »4,810',48SS2J 

J2 SD "WS SEOilAI ^§3^ g5!jMtl QUI-Oi^B ^l^5K3IOt t!L\. BtitFTllE, ^7 1 UHHDl^ 
0^3 ^TIIB B&AiaOtol^ 201 Ch S 7ia^0MHAiBJ 01^^ g-g UbHDI^CHI ^ 

^^§sis mttfVE omm 3^^x13, ^1 0^^ on# B3 3^11^^ mn 
imM, 4 l i^^2 #1^1 ^§3,^ um\±?y oras ^g^oixi^i- sq. s ^-s 

?ch2! a^s oiijth&^a ^d-ti-e^y ^mwm §§§ '3if ^kda^s) 
B7i(^2e)£^ j\\Mt\Q\ a 01^^ ^hbbb 

s 201 EK SieE^I^ 4= ^-^^21- ^^-^^^ ^011 ^ dt^^fOj ^ol- 

H ZIEIH ^± &mm= 5|B £N^t>Eh Oil&" ^OH WIE^ ^ ^^Oil feOl, 5|B 01 

%*\ ^± dBB ^2^e iTBtKlK ^2^, ^0H£ Dil& 4DHB [Q-BM ^ ^#0il 

^CUTJI °ll XlU^fe Hl^gS &5B &t^iB 4^ ^#B2 e&AI2!Eh. C^, 4=^ 4+ 
MB ^OHBBEOilAI S^rSEK 

s g»so« [CFEI-Al 32 ^EPIMAiE ^^71^ 7^ ^1011 BJ^H 3EI2 -8TB 9 F£ 

m E^ &t^^ g^i S! ^2^2^21 S^SB ^gofOl HEB ^UltiHK 

i+fl&ia OldW&^B ££hAi£iEh 

6TB£1 ^-g 32 SHE17IB ^HI^F- BtJS 32-B Al^gjE fflAISEK 

s m.go| g^g e S0 | a^jog s^g tJSSfe 2^ Ofc! ^AKWIB BoJAI 

3B fUS OIBWI 7IBEIDI,, OI^KHI S ^la^O^ 7IB30I gS^l S6!B OISSW 

S?ILH(HIA|2J «g a. OIB 4^ 201 Eh 

£is a ggoj a ^ EH Oil [[|2^ LH^ ^gtf^l 7h2 ffiS^lfil- 32 Ml ^U|o^ g©Sj 

3 Oil U XI B» Al^gB gge^ E3. 

E2^ ElSj LH^ 4=4i§tWB ?\Q ^^7|gE2 S^(^lO 7H^H2 ^S^f 

= E3. 
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2 32 2121 LH^ ^±§5)^1 71*! 9«7I2| BBS ^Ssfe 23. 

24= 343=! LH CHI ^ «^7I SOI 37H \30iS S B2M NS= ^ = U 3^712) CIS 

7H^5£S g§o)= 23. 

E5 i= 7« LHOfl UHSSJ 34: AliSl :?HISI= S «20fl ma= LH" ±*S»¥« 7)2 

±MB "1^711 3*33(01 7H^fSjSS L(E)3 23. 

c 6 ° ^pTsi gggi :?BIS(= 5 SfSWI [tt 5 = LH" 4i§S^l 7R3 ±ES S«7I2| Qff ft|A|0|| 
f §31 $B*!££ §S3H3I THBfSlSS L(E(3 23. 

E7 s g arson s^hsbidi Has aBiet se 7ii7ii 3 son ma n\%n= 3± ai±bs th 

SfS^S UEItf 23 . 

E8S §2H SE 7I17|S>( CHHIEI& EV^J 3± AI±SS2| SE 711711 tt8*t£ E3. 

8 x> of Sift A(£3(= S ITS 3KHI LH" 4=±SSM?i 712 iMU t*«7|2| Qg SEH1 
SfeSS, 

E) q= n h ttji^gs S5M q*U|8(= £92) ^Mg g^7|2| EE ^ £11 go«o(CH L(E(3 £3. 
211S £io°| aj- »t|g= gel miiKA L\EV£ £3. 

£12 LHXI £17- 3^ H| 212J 2J- ggah B t&M= TSi&KXIl A(§3(= ShS ^ £12] 

a sot s-*ii"is3(= £3. 

£182 2?E|£i swat ge-^EH et £11 ^HISKr B BTSM »= = ^MH e?*!7|2| QS AIOIB 
^g^?l3FOT L\EM AWE. 

£19= S3££ £1821 ^MH 95^711 g§3(= £3. 

22D2( 221S 218K E192I iMg g«7|g ef E12J SMI UERHS £3. 

E2 2- ii«2| §= 7(i*M §011 HISSfe E185U £192] ±EB «*!7|2) °t Elg SB i E ^l 

gstS £3. 

£23^ g*H«h 5= 71i*S Still *IIS3(= E192) iig g*PI°l a* £1§ SB ±§!1 £ 

So(= £3." 

£24- et £12) LH¥ ?lg§ HH7I BSOI £18^ £192) ii§ SS7I2) 9J 211 g£ 

1 ds§(= £3. 

£25= B BSOfl CUS= iMH w^7|21 CIS ^AIWIS ggSfe 33£. 
£2B2 2252J ^7121 wgfflll ^Stfe £3. 

227S SIS A|g(cold start-up)SCHI SS .^El?ll SSSA) Sfe S3?^h AlgEI 

•= se-a: Aiiiissj ooicHnis. 

£28S jag AIS 3S S£l?tS PWifSH aiMHS* AH^fe 3S-S Al±g2) SE|*S DOI 

oiais. 

£23^ «S AIS S(HI 3S X15I7I1 3hBSh£tl 73 S ^^1 MSS^ S ^g°l ^AlDfll UEftf 
£3. 

£302 a2| g=4l (anode chanberJOflAJ SSIS m SI AH§§£g a«Sh£* 3 

iE|£ 3S-M A|^e!2| XI £1 ±m CH3ICH3IS. 

£312 oig ^ 2| g^gOtlAj §5l& 4=^71- 3 AHS2S §2h «ISSh£^ 3±H 

S 3S a AliSSJ SIEI Si QOI013IS. 

232= 5h0|-gg 101 SS ^SPIOIAI SI^EI= S Sg2| ^AIOSI UEftS £3. 

2332 His 2E17I- II^^^ El 2^1 3M *l 2171 (HI HHesfe 23H ®= $11 £1 §AI3££ 

ShioT iWEIfe. OlS S5"IMl S*J5K= 5 WS2I QM ^AIWII LH=HH= £3. 

c 34 ^ oig »55lli2& US g22*K)l B« MH3EI7IM &AI ffl£i« £= 

£= *etI a^*fui M«bi TFwtea .mas e wssi ^= l ^ l h= s ^ 

£35^ £SWIi ?JE12| 37| 2£S1 SXIoh£S Iffl 014^ OlS-aSh (HI El B S3 

21 CIS fe'AIOIIl UEH.H= £3- 

£362 012 H» 5! &i WIE7I- 3S «5I?IM BA|£I7I<HI &AI EIE 9JE11 gSI-ol^QI AlgEfe 
2g i Ai5sH# «EI 51 POIOOBs UEH-H= £3- 



£12. a 
OflUXI 



a orao, otfieh edcum. ms^ LH" 4=^§t^(SS?l )(12)1 712 i§g 3^711 0I§5|= 
m, UA1 w» AP-#(W1 UEKhS~£30|5. BW7l(12)fe 3 HHS^( 14)011 M PEM3S 3(16)011 §Sf 
Ti£ «(r§Ts □ 18)0)1 Al tT±S(2O)0IIAI U2£ ^ii *St!0. 35 a 

nSI S=T24) MS la 2 7|£eW 71*1X1= S7I* S*I(22)M ««MJ. 3S 11(16)8 

aS. W«2B HSa d± UHl^SAI stVS Sh= HHSqi(26 < 28)E q>dl«JD. 
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Afli 1 4 Sfi rS&E mfS£MeOH)jU fc»Q. 3*71(12)= 3 2gS£j:?(30)CHIA1 HE**/ 

*EH 42^(32)MSjt£-|°J °N§* atfl 0)iai2f H 4=§tJD. 014 HHW SCf gALSPi flS£l& tttSAI, 
SU x^si ohjii Mi»3h Id S9«7l(1-2) LHtHl A) 7ISM0I. Btt ^DH£h BfSSKfl 4=4 

isl"eil IIP 0IO1A1 MEI2 40H* »*K)I SjWKHAI BtJ7|(12)SJ W*?(14)<M LfEf 

LHHI SQ. 

SBH g^7|gOI 2 E -!!2 5fg 1JBSI-01 SlofEl S|0I_IH*!!EII0|X|3 «ga 441 5igSfe B!30l, g 




§D. 4^42J &e«gg "tfg ^MSCHI SatlCH- OilOi £#7l(36)0il °|5« SS^(34)0|| .WSS §71 




%t*m ^MgOilAI ^DH2i§^01l SSSIOiTilOt Si ^0| S*7I°J # i4=2i il^WI aO. 

S*S7|2) S 14=fi(AH,<,,.,)= 5012a. 

AKoi.i=AH,.„+AK«,+AH to +AH & „ 

0171 A|, AH„ n s 3«bf§o, ojumoia: AH.„= 5HSHlS5i=2| 7|Ste£H°J ^alOIH; AH,»= 

£g ?|Sj alE±s§ ymt\=a ±£.S\= SSITIIIOIIl; AH,«^ 591 &2££ £gEI= SOia. St! 

7|S^E-|°1 SjStf SUfcCKIH ^AIS? 4= SJ= §E£ 34 )S 9D. 

CH,0H^0=C0,+3H- 

tiPIAI, 8.4gmol01iag2|- 8.4gmolgOI SflkWeS V&*l£*-*ttt!' 4=±(21 std. ft* )§ fiWqtcEl iHS 
Q. US 2EH3 ±§ iMS AHDKHI )§££2|- SiHSOl Si=- 2£S 7F§ 

mS, AH,«u.£ 300kcalOia. 4=±§ 34101 57.8kcal/gmplOI°S. 4=£(4..3std.f t')£| CH^f 5.2gmol 
01 1k«te# t?£SoFE§ sMt!" Diiai* S^Sfe ^Ml!g£S 300kcal 'Sw HISSED 

OiOt £ja. 3EHAL BS7I0U1 US a 4=±21 70* LH XI 80X7F iMU£S il^EIJl HEII1 UOIXI 
LH^3(K2| 4V±d r $i+M ^MSOfl *DH S±7lf #a»H» ^?!^ 7ffl fi^xl ( AH, el ., )Ofl ^^Sh 
51 ggeh 7h§ StS 7>g 3SiSSl JSStHIK 

£2= ^MB £t!7l(12)°J S!*^ ^51 JH^fSjSS gSSfe ESOIQ. S.20AAI , B«7|(12)^ 

«(56)g ^HltfQ. SS(50.- K--54. 56)^ S^£S i 2)2 SIS MS. g^^TflS HHxISQ. 
&± S^(60 i fes(52)°) 2I^B WlilSm HM(50)LH(HI 5^01 SXliefe 20ID. S« 
(62)S s» =M(54)2| a^g «l2!*ffl SS(52)LH(HI SWSfe 20ID. $± S^(64)S g 

stsOSJ SaVtf »2BH1 ^ ^H(54)LH0H ^H©^ 350ia. §J§*! eei^ 3^(66)^ =^ HH(56) 

LHdfl 'as 201 a. 




ba*i. ««(62) LHOflAt, S« *DH(102)(01IM §3, BASF^OH K3-110 ES ICI*DH52-8)7t ^ ^M(54)°J 
3* MAI 4=48 ifSSI-E^ HS#2J S7| 5^21- ^SttQ. ^ ^M(54)S A1IEI-&! , <E*±, 9 

iSl ■ ^HBf-I' alt' ^ss^l mis oi^oiaa. ^71 ^ ^«(54)g 

a ^si gfsy mes 4=i-^s se^ im, wig ss 35-45*tx 22s 'tsa s-stsoo. ^ 5 

s(S)2i 1 iv^s^ s(io4)ss sgaa. «ss^(62)lhchi 7i*ao6)^ z^zjei a 

(104)1 5| s^(54)£J 5*ICHIA| S«(62) LHOfl *DH(102)# ^AlttQ. 4=i iMg(103)g- 

2)2F 4=^fe h S^(64)2F2J AfOIOI ^gjq oKHIAI g«D1l CHW SfiSlO. 0|EJ|l ^!2g. 

ei ^ £1(54)1 xissfe soia. 

AhJbrol^CHAIES g gSOilAI gR3£|01S 210IQ. S2H ^AIOIICHIAIS, ^WS B -i!^ tf2 2, 1 " 
0| saiOID(brazing)°) ?1^i 31 4= £!7I UllSOfl S^i 4= Si^Q. BSM 
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El 



Sof SgsSTil 1(104)1 **m£. Si el 23(104)08 S«<54)2| SS-5g "31019 2 

^4..aeeimo3)s f="(56)2J 7H»EW(56a)^0l 3 SiT S^(64)LHMA1 OjStia. *£±f. 

SfimSa sg ««5764)» maw lfwSEW(5&)M sILH* 5M(56)«i2-3 Olgsfe, 0t« 101 tt 

ofe* S "uifflsa oiikli as ot sssi 1^11 ssttio. 4* 
£« no "& iff**? 
pi awlfieeTai S¥(Stt)M hh*=?(u)<n e!*wi2)« »ausa. 
5" efsslfe ml»«« ass sr aas 201a. 

C0. + 4H,=CH < +21t0 
C0+3H~=CH»-<-H.43 

SlVleSI Sill \!4B&lT 0Tif»e*S »4HBBAS as «0I SSI* 20IQ. 

n a^Ep4 «iniBia w&aa. a* mass ou^em 4§?i?i ^ ^me 
is ai^'^BsT!/ Si feaWijE2iVwMii3 1/4 lhxi i/sm sskh bhmsd. 

CH,0H4t0=GO.-+3H- 

M «««/c^oao| ^issws AE2j ts« «Aes A.eg(i05)01 ^(52)°1 IliUE.^(52b)^£S, S 
Sni Sp A1 § ^+1 105)1 ^(34)0BAI S7I ^ai(107)2h ^Sxlpl 

oiftpf sAiss a™ (Suioi 1 *™S e*«a« sas *m. v± hh 

71 5EM(38)0||A| e«7l(12)S BH173 USD. 

iIh^h a^jfJoi XoRS^^k ashen a^s(£s e.i&*CT sa e shhiai^ 

a£?|: CHSf250?c LHS 300>c0l SD. 

I^msS H^OI »=£10)of ISS Bfe leia S^(66) LH OH Ai CHSf 1 LHXI 3CH7IST 

i^)M ie!SJ ol§'«?3.id PVlg ich^i^S sa?(f4)oiiAi kias^oi oi^oiTa, new 

H|g°J *»l (36)21 AlgOl 301 Q- 

B»JSjo, gg a(16) g ssspiOfl #St!- «S^I(I2)S «4= ^CH^SS SfCK 4^21 S g 10EIE1 

n R 4 nnSoiS *S1 ia a^ii B*5I(12)S ^5 LH^l 16°J*I aOIOil CHSf 3°!aI S!3g 

3S01O. '»aj8Sei S?1AI?I7I WI(J2)g apl?| «3K ^ ^02)^- 

»ni ^7tsirt tK«7in2^@ ai^JSlf tffi§ iSAIiOfl ir^EI= 5|(5B)^ -y^w sSS«,- ,_ ? 

S8«*Sbfbo * -aB588>8 ir P i a? %h ™ we § 

;>ieioi S37i(i2)§ s^i s^itti, nam, ^ aiois s^7i(i2)ir s-^ahh lh 
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CHI A1 gtSSPfl 0|§! 4 24= 20ID. 

E4- SI S3iS^C60')# *t§S|-= *KH£! S^H(50 - )1 7I£! 32 ^7I(12')2| ^51 

SttHHiaf a-s ^M(51)= 0I3521 Eh 311 £ BHIE'Q, .gSi 3351711 oP 1*1 oil £4 

oS eaisIxi BswTffl rS«2Ki2-)= hd*m z%=?. am 4i we?, se Si7ii hhs?b ?hio| 

" 2101 Sm 571 SS?(34)= 51 S ig 2!(60-)0)l 5711 H3£IQ. 0U2W 4 24= bK£ 

aot W*(5i)= it a±s«f<anoi ztm igg(io5)(E4iHi= eai stem 

»l5thQ. 

E3°3 10I7M, S^!7I(12)= a*5« mM= £711^10101 «JD. 816.^25, e*Sej(K)S BH 
wIT#0| alEiMoiB Met 150'C LHXI 200'c£M £££171 LI E= SHI E^4i7l- IIIEiilOIS 300 
•c LHAI 500'c££ ggEIOItt *th B£ E£A1li7|- UB 3HAIEI3. Si 3SSAI XII 5S »2) 4=i 
1 S8»fe ¥4W £MB(10S)g SiS2!(50)01l SiijOH(100)2|- D^SOI. ill i 

sii ^= gsjog XISolES 3i£!Q. Si ^OHShOI ^iM iMH(105)l gtl5h=[.1l XII5 
(S^isTstW Ba?rSO. A|= 2^71(12)011 CH=r 150X LHAI 20ffc(MB« 

a*S2t(62)» 4M=rAI?]Q. 

E3WI EAIS 

Bh S|E1L,_= = _ . _ - 

•0|SQt,St!BhSOI 3HA1EI01 Si*OH(100^ £*® iMS (.105)0* 24= 4i21 BJiSfcO. 50 LHA1 100 





CMC _ _ 

if is feCTSQ.' Si ^£M£ BH7I2M (238)1 HMUZHlK 

)0r2|fl B^CHlAi =JgE|= 




nsficT 3»5i*S' *£<252)'0| CHM- CHxIlS g£i°3 3 LH CHI Sl£D|. B¥ S(304a, 3O4b)0j| 
oj^u SSQS §fs HJj^llS em ?HltTQ. Ce>H=- ° h (254)011 = , 0152 ?rB. Ch5S 
A ^ s S|2fe ^i 3?- &5« S*. 9! 31)1! 7rSlr Q15« A1IErS|2r 

= H?31 atf. ^S^aTs (304)01 Wk(252) LHOflAI g|S| Elf (EAI 8}§)£S KIAI! 4= SiCf. 9 
« ffl(304b)s SEW253b)s #$11 HHS^?(214)£h iSSIIl ZIEIH 4+S 4=i i^l!(303)S HHS 51 

Ol Hf ^H(254)(EA| She)21 S^^Ofl HHXI^Cr. 

°£J^(230)^ »(253a)S S«B AIU7W 3g(230a)Ofl gt^SP-. 31(230a)^ HHS^»(231)= S 
td (254)eJ 2|«1 HI2JSH1 ^S(252) LH Oil tTSS "*! 3^(262)011 ^IS 53BD. Eth, 

5i (250)1 a«S«(262) 3«0fl 2MHI HH*IEI01 HHSSQ. ^SS ^§th 41 AIM MAI. 3SK25 
0^ Lfi!S S°q SHMAJ f?2(254)l §ZWM ^(262)1 S*8 3SSQ. 3i#0H(302) 




w«S«(262)s EEK221)— 2 □ HH#^ 220 (HTA 1^)1 I -bICM atWCK EJ>(221)g 2i ^ 
| §1 Wl is| (205)1 SeJthD. ESK221)S ^1 ^MS (205)1 Sfq Si ^MO" 




i(250)21 (250a) (HI ES □ 2x1011 $tfS^(213)£S 34:5711 SehSfe 571 §£(211)1 =? 

B¥(250aT01IAI 4SSi 571 £1 StftHZI-. 3S(250)LHO)| 3i^0H(302)S 33 ±MH(205)1 g 
SJSH31, SSS^(262) 2S.HHI 13 S.'Sth HHM EifSS Hl^OIH im SSiM 0I1O-. 

34: AI^2J 28! ES US§ ESfOI Oil 11 01 agJ(250)°£ ^Sa2tAI3- US EgfOI S^S^ 
(262) LHM 3i Alil'^S Olll 4 2lSi Ml 13. EhS ™* (262)3 SMHI 

a* i wwsife'ttffl ail 2aw 4= sack oi$ aa s^swi asei= hi-sai, etoh ^sa 

§2 Aiii 01 g«ssT(2B2)a3or aa 3^tFg mkm tf»Ai9iaa.- (d-bi-ai, s«s2?(262)sb.khi 

I^AI Si AliSl HHgSIS OISS sgs h ^o, ^0) S«l 4= 2i= 2101 Ch. 
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*ig>s MwpiAoi -erMOl 31! (250)*|2t ISS Hf£ taiftPI HI SOI VSBD. tte«12S. 3| 
nvfT" &aiu\?mr**=>(52m °iM SOW- 5S?e?2h CHHIoKM 3 ±^21 SS" AK) MAI is 2 

5t Ussa oisse 2dTm». sss^ lhowi araaioi e^se? 2&k>ii as a^aw «wa oi 

*S 20113. 

£ £'£5 innv-iko-c^ S£ B«82| SS* 8E Mil 13 250-C-500-CMD 3D. E6 

2fe"ii»ei '352a' S ; 352b'£ Siir ZW2| B^ODAI 2^(352)1 ?blz!CK 7lsV 51(34 
mr^(352)3~2^(352a)(H **icf 21 (340)8 e« SS|<36Z)31K6HKK)I HHHH*IS ?lf f 
fe» *"*B SDSglw-, S1(340)S Ma EW(344b)» 7H»S EW (3*4(08 7^ SI 
^■(W)«?HI*y-"^¥^W3S)S 7^(348)8 (Ml ft 01 HH1(344)£| JH«9* 
(34™S ■ l8w£« (342)1 UH«(344>S4 BM&¥(344b)fe. ffSOBZ)2| g*(352a)0ll 

SSI 3 Safe BWOlSfe! fe3(350)» ^fJ)1l*fe S»4H&*?(344b)71- ^2(352)21 B¥l SgoPI, 
rt«lc362)l gSl«D 7lt^(342)V 4^(362)1 HBAI?I0I. Btifl(362)(HI 32* 

£5 £8 semai &atsm wawo. 

°2^(330)- c ^ SS(346)§ 12ISKH, 7|St£(342) LHOil HH*IS aSI(230a)*£3 HSSO. ML 
3°'7?^°T «cP-.?f HHa (344)1 liH B¥(344b)l SSH XIU7M B«g(362)3S£3 «SBD. 01 
§Sv ( 45Uf 5i2 ffli ( si, Ofll SS7W 2^(362)23 S£)EICM 6^2^(362) 

SSJOil 1*J S«^DH(400)2h th«I^^S ^2 *§*H3. 

imu(3i2^ oii 0 '2?(362)S Ssfl S§EI= CH§ E5K370)! [ttBW Si HH^S g2|ShS UHS^ 

lifter twi. unfa atrafeas oiiune.i«»^ *ra8 aasr awa- waa «g 

A««(^ofo S ^(370)g gSW Olttfch E3(370)S 3^(352b)(HI USS S5(353b)f 
I2" yWHI Oft* Stiei §E= UH§(371)1 Al^goKM aoiir s SID. 

m&sl\ ^AlffllMAI w*ig«(362)(HIA| W^Ssfe MEH ^^(354)1 7^S'E1 SiHJ 

(*4)a ^f*wi hhxTsd. aa«.wi«.*WfeoiBtfa «moid. 




SwS mu«=f307)M ir@t se s^ ss^(305')i sa^ 1 0HugE(3p7m wii 
iS^o,^s|2T' sEg(305-)2i T*tfss» -B&tm 3^5711 ssm^ esis 

©1^711 sag S SJD. 

"£IM QSIOi »«?I(312)= E* 3iS^(HlAl£| UH^J2h Si 7HAI¥ AhOIOfl SS* »SW ^ k 5^ 

Sui-T30?)2i °ff??309)M aaafe a^fe-eew ws er^ ^si «bw hissi s?i # 

S7l(El0ll^ EAI SWJMSItt- SiSD. 

E7MAI 01 1« 2|*n^ *§±7 1(450)1= 571 iku(^23)2K ¥^ iMg(42V)g S§BK= Hgj^ 

Sg'^IS'a oHM«B#a«*fi"S«3a §21 sSi ?ui£to. *tm sms(42ds lh^ e^ 

?5n«"lTiwAi l 0l=SO (413)01 Al E5.K 425)1 UBW LETD. 571 iEB (423)8 LH¥ ESh 

425 I II « ! S*HSWrIl mUlE(4iTs & WSSra &t S.^(413)0liA| ¥^1 ill 
fd?nm □E?«o W"««r3)s W» iMS (421)21- ©8 3S7hS2J S7I ^Mi!(423)2h &g 3 

A^ D k%Jg SmT&M feTs ui* ss(43d)B stma. nM(430)i= dhliie(452)°i a 

= Bfd32V^c^(4^YB t*ra XILPhS DHLI1E(452)1 7h3 3 &*(432a.432b)2J ^ZKHIA) HI US 

Er (4 ^W(l4oP -feK^ atw a« *ssd. o*n=. 3i*oH(440)= 

3)01 Eb 3 5»M k SS(432) LHWI SSHHxl 1 S 2iQ; 

ota "?L aql cqxsoio] scejsni DHU1 C (452)2| aHM^?WIAI §DH(440)2^ 37f| OhSi! OH Ofl 513 8E 
? x fufo lk(430)l ffla- 0P7HA1 31 IQ*= *DH(440)2F DhSsJH^AI, 3 
life MB^Ie SaSifiS Ai1>EI= 8ES ^=5*0. 7^ Stf8 3 3H»B*(430b)M 

40-7 



^2001-0089303 



At SS(430) «£S S^tHX ^(432)1 [Q-BFAi ?|£ 0I8SH3 SQ B£ ^DH (400)21- □[ 

?£0. 321*1 B2SAL B CHIUXI^ HM(430, 432)BJ §011 CU-B^Ai ^££101 HH^I 5^(435)CHI ?\ 
i BH7l^t HMLRICK 

BBt3I£S, a^h&> £ £ 3?im7t^h Si ^DH ME.m LKfAi SW*Ha, g2S^2 S£7ti£t Si§ 

7i7rsi 4'dh a= aw\±zi sxi n\~*\~ m sick #7i sssi *e a 

fll*££ 3«ttf- ?S Ufeaiti- g§ *£Xili0il 1 (HI U AIM -SJSB" AIMS UhBSI 

tm »S 20ICK B US BHHIAL Si7l(450)^ §EH Si WIE£f CHblEfc [[}EFA1 

£E 7lg7lt HB*lfr aOILK Nlfi9 QHUfiE(452) S«2! Si7|(450) LH CHI 7f^c, 
HM(430)t 8«tOj flit 1CH HH7I 5^(435) 33 M Si7l(450)LR01! SSIS g OilUAIM 

tTCK 7ti°J iWg 7hi°J SUS^MB ^3E£ It^HX SHSj£3 fiD £E 71 

17171- Si7l(450)M CKM SHHJCK 

E8^ 34: HE2| SOI('L)(x«)£|- HI t&5£ ££(T)(y^)2f2J AfOIOil #»»3JB tfa«fc£ SSOICK 
E8CHI ^d(460)^ gEH SifllE afflM" B& £E0il H^ii §EH Si tHIE°| THAIS ^011 AiSJ 

SCh SQK3 SSS^ ESOIQ. H^LiL ^2(462)^ 9i7| C|dHDIi(450.)2] M§£g 

si«i&. w« mo] g# aa^.-fiD. aatt *e 7ig?ig fiis*h= aoich sa mmmnz, 

3 o,^ A5 oj ^ At (462)^ Si7|(450)£J B0IB [&£M '2 BE* SEB UEK3CK CEEW. Si7|(45 

p)= s cHiuAiBj so- say sdrw e« ge?oii aisms 201 ck 

■£7M [HfllS *i2£J ClbfOliSAI .BSHSWISh Si PHIOI A(450)2J OIS-^ q*i7h Qfi Eg>'£S, 
.'MS MS Lhy^£S ^gi! ^> affffl Si AliBHSAISJ a BS21 CfgRl- ^AlWIOil 381 ^ Sic 
OIWV 4= Sic 20ICK 

QS Si a 7|£^S(HI QohOI, gfFSJ Qi g^OI B ^SSHHIAI ^eej a^7|(>|| OlgEI^ 2! 

ojck ^ a g^-^s =?zm muhoi; 13 ^ ^^71- lh^ 4^ ^^7khie 01 ss 

Efc S3 2|. Mgtra s "►SOII [[>s^ LH^ ^gf^g 7^1 ^^7|°J ^7^°J ^ 

AI01IM 7H^!£S ^S^^ ESOIQh EOTAi^, B«7|(512R 3 E^OJAI 2^(550a, 

550b)l 7^ a* ^ ^M(550)M ^HI^CK SM(55Q)LHMAI # ^«S^ ^DH ^M(552)2h 
MEI^j ^OH ^^(556)^ SM.(550)SJ ^OIM CD-EhAH CHxIlS SW SMS feOISlQ. 01 4 Si^ 
HKU WOL ^3(552, 556)AhO|CHI QSt!" ?\tW^ =?Z2.t 018V 4 SICK ^QH ^M(55 

2)^ g««OH(502)S t,^hD|, ^ S^(562)# ^H^Ch. 3MoW\, m SM(556fe SBI 

g *DH(504)M ««»KII,.«aa S^(564)# S^^CK S&(590)2F 7^^(592)^ 2«(550a)£f 

^iiEIOi HM(550)#. 5^(530)^ DflB#2|- ^ jell HIE^M B¥ SB 

(550 )M ^hOt 71th 3B(53Da)0l| S6SH3-. fiAIWKHIAife, 3^(530)01 SH(5B2)2| ^ 

-"5»V B*H1 S£»-(590)EHI «!B& Si HH7I ■5e(538)5'M0l|. HHXI'SCK. 7j» 3H(5304)S 
SM'(.S52-)2| EW(S52a)0fl a«9DI; 7|f[; U|E^^ 3g(530a)# BIWUfil-AI S«S^(562)0fl SSS 

^ S!(554)s 3^(55Cb)2K ^^£IOi, ^3(552, 556 )2J Ail2l^ ^.M(550)LH0il S^S^ 

(560)1 ^H(550)2J. &^(550b')V V8&CK SB Hf Sg(554)^ 7H V-a »( reformat e- 

, , , . . , . . • - - - - ■ ■ - ■ - ■ ^ - - T 

.LH(505)m 

SUSe^s E5K521.)0| B«SCK' « SS(552> OI^2j 201 Ahg&CK a ergo, ^c^, a^^j flAj 
Oil (HI V^M ^Mii(505)^ gg25¥E1 ?I*HX|AI Si SSOil S|8£l^ ^Di£] if£J 4^1 

qiditicK - - — - — - — ■ - • ■ 

as " 

O.O.I 




EVSlWis asp.l(.575)g AI^Kfl WU2JCK aS7|(575)S ^>+M iMB(505)]tt Si£7|^ 
°J Sil 7HAIUK31 Si S3 (560) LH CHI SiSSM MStfCK 'M3B ^ UfSAI, 01 em Si^ 
SWIAj mm S7I 3S(&30a)Ofl §S i^oj 7| ^ g W a*tt« ^^S^(562)(HI 7|& 7hiM SlI 
tiCK S^(560)01l SiS V«E|& 1^ «^S^(562)1 ^iS7h^Hl 3E|I2 S3(564)# 7h 

s6^ 7lsE «JO. 

£&(529)s *£|Aj ^ DH =a(556)£j B^(556b)S^S #m^±) i^^( 503)1" ^ 
(556)01^3- V £3(529)01 «OI AffiSU. ^ iMg(503)^ M^flt^ fii7h StFEl^ MEI^j S3 
(564)1 AU7IJQ, S 5 §SF ^i SM(556)2J &^(556a)^^E1 HH0 5§(5!4) ^E 

S AILRJ-CK mm SOi, MEI^ ^DH (504)71- DilBSS ^0HOIS> d"SB i MB (503)01 ?01A|^ gAf 

aB-fca oi^ae-fcs ^sa aisKa-oi mi&£s as-sa. 



(554)AK3|0fl SjiSD; E1DWIA1 ^SEI^ S Mg^ AIMMAI&, 7H^^E^ 590&>590c^ 2i 

= 3?H2] ^7| Sj- 2SS££ gS-(590)S B'EK554) AhOIOfl ^#&CK B¥ 8B(554a, 554b) 21- °| 



2M(554)# h£S MSilOISCHIHjtH WW att&IOI Qj32h ^ a^E^ E^ ^ 

5(55*)S H^^l S3 ^iOICK Ham; 85(554a)s a^7|(512)°] Eh ^SOil 

^blt.tK mgoCT^, 2*mOH ^"(552)^ Oflg PS ^Hi' El» HS^(501)g 
^8SfS^ a^ <i^M& ^83fe »8-a« SgJ^? 5M(592a)(HI Si^CK £5K521)g iM 
H(505)# Sl(554)^^Ei mt&^ »B-V« HH#^? 5M(594a)01l BttffiD. flBS ^§ ^A|Oj|01IAi 
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- 2M(554)0| £+g Eg (503)1 ZWOI 596a. 598a2J 27H 4J11 HHt^ i^M ^Ul^Cf. 

II W%=? 2MEK)I a 21 tfAINHAi. AI8V £ SICK E»(529)S US* 

El ^Eg(503)% 4=2tt£« E=(596a, 598a)01l St'SQ. S£ *E(592a, 594a, 596a 598 

aW I? B5(5Wa)oT *Oia 2tD. 1JH 016(21 H§tl> USS 15(554 

b)ou hh*ii 4= 20. 

on«rs = miK5go.)s iW554a)2J iM(592a, 594a, 596a, 598a)01l CHgefe 7^ (HI «H 
Q§r^M 2J*fl DT*iE|te 6Tahi§°S ia^H E51 JMStHIh ZJZSJ 15(590a-590c)£ ?H^5! 

— — =-"-™ Ll -' '•—'»» "Q §goK>1l 

EM(596a) 
"i(59 
*e 




£e (592b-592d]te 9* 15(554)21 5M(592a)(HI gSHHSElO), ^S(552)S^E1 ^ agSi 15 
(590)° £21 7HS *W(501)2| £S! E51 H*BQ. ^2| 15(59Oa-590c)§ ¥ 

i(594a)0l|AI ¥51~* 




2,^24 9| 15(590) 7m£ -85 fii2J *!1¥S ?blt!Q. E11S ^ aaii 1 

5(590)21 z^ZHHIAl A1ES 01^012 SB fi±S **WKM UEttfl ■ EHQICK £1 1M* . ?W 

a fli^ Eiofh seSHM dm SOI St 2!I!£ = (590)g gtt ±1! ail 7bl 

tra^nst-iT 5M= m 15 a^°s ^322 -jrarsioiAi, si(554)2j n vmou 

Sggft' 25¥1 Sllgt.O. 

2pto\ dj. oiiaian am/cams afti=i(HI 21 21 § gS2I.3§ ifflOIAI §5(600)21- %m iffllOIAI 1 
51(602)1 5UI*»B. aWajSS, 2R2j &H0IAI 15(600 , 602 LH¥ 711^23(604)1 ttSSte ' 
= ffll& ^20IQ ^2}2J i;H¥ 7HS-§^t604)S 5M(592 , 594)011 iS£5 3tJSD. C&E1A1, itM 

(MB)* safercT iaea. s= (596/598)= thsssubm)* sseroi toeioiai tfis ^mikso 

3)1 2HA|?JO. 

2|2vo, dj onsigs. l*K590)E 2m 2| 15(606)21- 5§ 2f 15(608)1 ^dlSKM, 2,^= 15(600, 
602)21 n\JW CHS*lte ^LH CHI SJgsKfl SID. ^ 15(606,. 608)S ^ 21 ¥ =31^(607)011 2 

iras «f sp(-6ib)» n IsSess ?hiw. S5(bo6, 608)oiiais, as 5^592, 594, 




=?si(6d9)2J ^LHS^.®S 9JS 5|(610)1 XIL^fe ^321(612)1 

IM(596. 598)S OISSW ll^SS iEH(503)SS E5(529)£S OISS.O. 

?H1 -e-l¥(501)7t 5M(592a)(Hl S2JEICH S|(610)01l CH§> HS^g ^2TSH)I, 4i7h 51 
(59"6 , 598)4 WSTaT Wl ' iBH(SD3)*fi 3g S«|A1 W- ^Ma(505)S °-(610)CHIAi 

E5(521)£S £S(594)1 [QSfAl OlStJUK 

03Sl» D»7WB 15(600 §02, 606, 608, 609)AJOI1 H± 7\V*m SSSfeOi MSSQ. 

^qai(6l2)S Ahss *s^(503)S 21SB WSW ^5 OI-LIEK e«610)01l 2J^»1 3P01 

JTafl ^Sal2 Oil Tlfe, iEH(.503)oi 4:^011 US t[= 20ID. E1101I ^3 

a P£SAFf SSOI OI^CHSAIB, DgfEJ S|(610)01l Si^tHI CHti" *|X| ^Ifel 

3d! 3 Ifsl ^e|'f 503)1 XllSSfSS x 3§J S5 f(609)o LHCHI Mmm 

* 2i4# omrv * sis 201 a . sen s«6io)oi otii soi i3g(6i2)^ &b sisti- 

on sot Ss«h5l jqwab gEou-iI if3 ^bw bissj iee tfS ^(sio)oi 0111 ^ sin. 

ial(612)01l fittOB 3BB0I& C^S WIEhSJ, DSS ?IS, Q3€ S^. «&9| 
^ g(foam)OI 2*«IQ. 

(503)1 S3BJ£ V* lEHSWB, OIOIAI^ §Sh Ml IS S if 2 21 SAIOflOflAI 

ssas soi mm= aom. 

Saifl s*me saw ate ■ sehs? §f as ^aiois a257tis wu»« arsda^ss <5odi3 
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S) i>g SfOil 4= K= 20 ILK ««, 0 -ijfll &£IUII£7f Sfg ITEh€ tS *m S*SfS, 

°m §tHu}01 ggSKD, e>2J AIUaITII i^g S!£ SJol-ffl, 4 2J£ HISEMSAI 21SB V 4 

K£ 20IQ. 0171011- SF£ ITEH tJS ^21- 7^ 711 BSB SlU^fe Deft!" ft^OI 

SfS ITEhi st2| 7^ 711' BSB- ^g£f USffiBB fllSltJ- 20IQ. 

£ B3 SHWAL SE» £Bm WH£ SZPHX1I SBM B2*j- =?£*1I2* # 

u*rg 7^ 7IB B8B tt«*!Q. SI2JS ose 101 E3011 EAIS Uh2h B 

□I et 21°] ^EH^ S1BS71U E^ S1 1011 EAIS Uh2h §01 BSijEH Sj- ^fllH ^§£1^ 3 
OIQ. DS, ^ SM(54)£ EW 2(304)011 -5BB £ 3101 S* KM BtJ-SQ. g B32| 85 ^ ^ EH CHI 
A1~, 5^ go]- ^(610)01 SEK606, 608)2j B3I £319(607)011 SHI M3IOig*}01 ^sfSQ. 
1 2J2oK3 ^g^B, lMEhl£! 2.KHIS*S|-£ 31 OI3AI7I01 SBSMimS £S 

uh ^Egg jj^flj ^ah^ Sftf£S 32H.£EHt!D. XH£2j CHSSB igEI- 

S^S 20 LHAI 60psi2J 5KHIA1 tSoH£!CLh #7| BS 2^<5hB, ^SAfe *M »£JE|CH 

7^7i.g bsb oi*& soid. ^at> awisai, ieiii- sasres *ih#ehb iifls*w ssoi, 
s?asw okib moii B£ itefs srsj aaa- 7iab *em- gs^ &Gi3££ y§ 

sss sfis 210171 mson, xissj s*s i&^rsoi ^*h:k co-em, sss ^ 

ol SFS ^ 7f^ 7!^ BIB* 0I^7I(HI 0^ *\t& 210 ILK 

S THAIS g-AIOIIOtlA-fe §201 SFS W&E ttS ^ S^OII ?EI Hlzr Ul^ 5^1 

^*m&DI AI-gSQh. OIHtl- S7I-S ^El Sfe LIU ^SSOI ^*r£IOiXI3, 01IM 1GH 12 

(304) =as (607)ai- ir£ eisnson saoia se^ bsoi -mm= aoia. 

El 2 LHXI £16S X|A|£fe ^ WEhM IS ?2H£.. tt»S|SS 7lsS SI, E5, a S6 

Oil ^SS bRh ITS ^ HIM ^th^a A^EI^ -SSjU fll^Bflg UEW! SSOILK £122^ E13 



P ^^^1(720)1 LI€Ftf SSOiD. OIEI^ ^5MAi^, iHx-HSj ^MOI ^ei e~ 

Lll AH^BJ kg °A|^D. Q^, 7F^ 7}^ ^531 ^ofEi ^El E^ US = 

EIISSJ 4 h 71 ^«0|| ^12 HE1IOIE SthSQ. 

S12 LHAI E161.&Ilg. ^ri 5|(700)(S17)^ ^^Dfl S^EI^ g^S) &g£I 

SblHD. §m Pd-40Cu SI Pd-25Agi^(§A^o^ 25013^ ^)]||)0I ^i-^^ °|(702)(E 1201! 
P2S .SAI)H£ A@SQ. 7>H ^1 S.^ ^ElieiBI^ ^^Hj 01 h SFLS ^^S £!§■ 
(704) (El 5 LHAI Ef7)S.Sf« ^ 338(700) LHOJAI A|A|g^S tfiftBQ. 

HIS'TIS S14WI SAIS Hh2> ^01 ?S|.5H =efia(706)(§^^£ 50DI3S LHAI 1 25013 E ^MM 
5^(702)1, VmmZ: ^lOia, ITE^-tS 5H(702)S' i'^2£ 8.9cm^ 26-.4cnBO| 
OB, HMa(706)S ai&a|-SS 10.2bn«2f 27.9cmlJO|0| H, im 7.6caA2|- 24.1cm^O|°j S 

- 4TH**MAf BHBEHI DIW89 HV'I 7hA|^ 20IQK 0|E«J Ate'S ^E11S(706)2J §1 

SS(702)SA1 ^EJ ZEU =MS (-706)21- ^E^-^ Sg(702)]lfej AhOlCHI 0,6cm 2 
(710)(E14)s rtUsSJCK 

S§I& IS§ WEfg-tS Sa(702)2J m 47H 2!A|(HIA+ ^El 5^ ESI «'( 706)21- g&M-tj-g SS* 
(702)2h°i AhOIOil BED 7^71^' S^^(712)B DI^SM AffSQ. g^3(DR SLflEia? ggOfl ^ 

SM,^ -R^^ ^^ 40 Afssio. oiatr bs7i^ 40kH20ui z^m as^iwi 

: ^750« ii^-l! SStiCh'. ^(horn)(^MEh S&7ICHI S^)2|- §S7|2J §011 

S-SP„Sf5HuiBs a««D. ^2i- en^ akwh s^g HHx|3^D^ ^eiLh nm§ ^ 

^fgJiS7|g f2F Sh^« EDhWQ D^EIS S3 5E1 5^eh?11 D^EIEIH 2f 0.2cmHJ BllOjlj 
^MUf .71-2 7.0cmS|§ xl^EJ 'SBaOID. S2^ 2H^S itf Ell^SS tlB aBBD. BB«ie! 

ii °!l 7 ^^21i f^SLSp a°L ss?-' tswioi 4o%a» nwi. ohm akmm ?mx\z 40psig 
s» ?BB2i.4n*a-aB, a msaae s^chi s ( Bs«a loatinej'WB is. ?2f Ahoi 
oil nuiBss ^ei as) : s^oi s-St.av :^oii stj-i s^^i awai, aa 3& aa, hei 

± 5! fi»j» 37321- &XH1 ^lofTil «KH0f «D. 5tt SW BE»-«g ^ 5^ 

(702)21- ?EI 5g ^EilS(706)O| §2 OH S^Aj gggSQ3/ i±I g^OI §hE i^Eh §S 

e i4oii sais mm fl-oi si ^a3ai(720):B oi?ss 93 5^ =ais(706)wi wzm &s 5^(702)1 

fl^LSSk^ gB¥(712)^ £5 QOI(dye) Eil^MS ^01 AI^SLh. 5!S ^HBOI ^ 2 
^S- »°l-£l3, 5| 3Hx-1l(720)^ ^All^ CK3I (excess dye)S g^U^I EIJ2, BO|»tf 1B11 2.8cm(2l= 
flSjaS ; a ^B(704), 27.9cma0|S E1-5M EAIS. \m B0| AtfOjAlU, 3EJH g^ajo^ 0 .25cmS!S 
2|_^Ei|oi e |x E^ 7fB ^iS flISSQ. Qg> 5HM(720)2| [Htm 2l l A|BJ 3S^(722)7|- i 
guhgSHS 31 £101 Aj;j z?5j||oj a0|g [[}EW eH( l8L p) (724)1 SSttCK IS 
(724)^ 4^^! ^sIIF §S \mt[Q\ OI^Qi^D, 15 ^M^(724)^ E^OII 

i^_,=tJ?JJHma STHSD. DM, ?E| a(730)(E16).0| ^ PS B¥0il U|?4 BflEIOI, £ 
5 ^El/B^l E^ ^E|/s/oj MEIIOIS ^21- ^/«7| E^ &t^^/S7|(0tll IS, 0i|^ = 
|5, a& QMBB) £«S AfgSKM 5S!M(731)(S17J mitHIAI.saiOig S4IBD, McllOig %^ 
S ?EI B¥ 3.(730)21- *a SB =MS(706)0l°i- JttlSQ. ?£1^ S#^2J 3EBSI (720)01 B 

- 8(730)1 liSfe ^aiOl^ ^aM(73V)B 'OfBSSAI, 0111 1CH SWIJ3 SFS Sg(702)S 0J2I 
*m aia^EH AHS01I £Aii£H ^E^ ^ SB (702)21 b:#0| 201 CK 7hi 7|g 
BB2|^ MaiOl^ 31^(731)1 01^^ LIZ*} ZiEiil §2(712, 724)E 7^7IB Bgg 01^71 tlflgOD, 

S^SSOIIAI SS(702)S IsfOIAiB ^M(700)2J 2|^1 AILCJ-Q. ^CHE B B¥ IS (730)01 
° K SS2| LH^¥ E~ SCHS^EI fe^ ^1 4Su^ES dH^^ (734)21- SM(732)(HI 9|«i ^xlSQK 
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||"(.700)IHCH1A1, [Hl&l'oo ^OH (740)1 OlSmtB 3S44B dt2f iTOI ^ (700)3 ¥E1 mV 

3 SID CftSW 6PI2f B0I e«730)S 2°^ HIE Bf2| ^LH30Ui *SH£ 

i 5Txm, °i HM21 3*11 xiu^ioii aoi d. 

^18- a B«2| Qg *JAI01I0II CCEfe ^MS ^71(812)1 3*1*101 MAI E^ UEW E30IQ. 

(820)°f£3 0ia*t SiJBt HH34HLK 7 1 SMI (820) LHOilAt eras ^b^e bttnwuuii ah 33 a! 
c isg 7|tltQ. 3S(830a)S H*fl(862)BJ£3 XIU7I- W»SQ. C&EW. 3S7I- 
(8B2)M SSSD. £3d1(862)= B*!*0H (863)3 *H?JX|H, ^ig ^Mg 3^(862) LHOii 

A1 BT«t»D. #SS £3B(8Q1)£ UHg^ ESK852)WAI 2*13^(862)1 KM LFZtCK ES 

(852)! ±38 (801 )B B| £1(854)3 HHStCh 21(854)^ ^§l l (801)f *#B ±3B 

(805)2t ^4 El X\ ^3B(803)E3 ttV tlCK 

^ PHI *M£B ±3B(«5)S Sffl S± BM(823")3 °| SM(854)3^Ei E£K821)1 CUEJ- 01 

gSHKEiatf }H^E3 £A|j, Qm OHUBE(80?)3 OlSim, OHUBE(807)= H«3|(2.12)2| oh u 
S c ('207)a SA^ ESSS^BSItlD. (E5) HQ *SWI=, OHLIBE(B07)Mfe, ^'^(809)3^Ei, 

3 stioi owora-Q. §a7i(8i9)fe #s 5^i»'^mb(805)« aasioi, £22 S^^fte 1 

(820) LHtHlAi gE* ■"fi^Aiaa. S 113 2| ttftfi £ AIOOTAM BOl, £3H*(805)S SB(854)2| §■ 
EB *3 S»B *E»HM #1*1X173 a 21 S2| «±g 21ESE3 ^ttCK [QEW, ^3B(805)£ 
7l&g(820) LHOil Ai 33£!E3 S^B ofe 20IQ. 

HH7I £3(842)£ El 9011 A1 3SSMI UEfcS.HKI- ttOI, ^3 HH?I £3(838)21- <2± SSK843)! Sti 'S 
UK820)£Ve1°1 24^41 SfflttQ. "E*KB43)S £«fl(842)B S*l AIU7I01 H °KHI ^^ggBj 
Xl4j°£ 3x1 ^SS^(862)Q1I if &SA|g!Q. HH^I E5h(843)s AIME-iOi^ ^Hl^fe DSfEh 

^EHl ^luhCW 9^S^(862) S«K}« g2| U^3|«> 3^*1 M521- CHSIS i^S^m Mgtfc 

fl«Wlffl E19M aj- HM(854)S^Ei ±MB(803)£ □ Dj|^^ ««(80 

4 i E£K856)# WuFOI ESK856)S «^^(862)M #o^01 71 (820)1 SehOI XI 
U?\. E5h(856)0ilA1 W«r«l= MBSfi XIS# ^OF 3^^Ei B CHI U AIM ^StlCK E»(B5 

6)2) ^e^(8i4)~ mm mo\ pemss m(16)(edchi sj^ei^ #^skhi sti-s -^^s 

E201F E21S Eiffilh E1921. °f 2M(854)Qil ^ OISEI= ^ ^ ^Sofe £301 

Q. E200M, ^ ■=aa(870)S g^S §^^(870b)M 7hS f_J^ E~ ^lS(870a)# 
^UlttD. gl^(87Cb)2h fiSW-HM 3711 Lf£^ £^ VBhS ^ S|(870c)g BS^(870d)WI A1 

^Eil°J(870a)01l Sl^lQ, MEhe ^ 5t(870c)°l Mdl ^Qil B^(870d)M OI^E^ ^fiif §gf 
Afg5h01, 5te7IB =Eiia(870a)2f e« 870c) AKD I Oil ^££JCh M^S, ^ ^yiS(870)^ K| 
E DHUBE ^3(872)2f feT^ OH LIME ^3(874)g ^HltCf. 

E21EHI Ai, ^dlS (876)^ g^T g^^(876a)fi ^dltlD. ll¥(876a)^ ^ (870c) Oil CH*J- 

21- iJb^o^ iw^ttH CH^ X-fM^SS ^dltJCh §^(876a)2J 0|E1^ £K3ICH Oil 

A| ^!OfAi(876b)(H|2tfH g^^Q. ShOIGH QUI AB0|-A|(876bJ2| ®±m A^l 1 4^ QfS XDSOil 

^ c^^ »s« AiEfsi, asa ^-5^ a. chgg irss s^oi iE«jaa. ^^^(876 & )2j xii2 

^| £i^g*fPS 3SEI01. a °KHI 2HDICH Oil Ai aSJeli(876c)B *«?hH DHLIME 
(884)1 ^^tlCF. HOia(876)S WIS MGH SETa (870b)°l 3 Oil ^^£IOi ^(870c)g ^gol-ES ^cil 
°j (870)9 3 CH 9 S^'^B *St>7)| gOI atOISlQ. B-2S, EcilS(876)^ HE DHUBE ^ 

9(882)1 WlOCt-.. 

0U21T 4* df2h ^OL =Eiia(870)2|- EcilS(876)S 21^ 5}30| CHSfffl 321 S|# AICHI 

§1- bHxI^ICK W§ 13, HIE QHLIME(872)^ Ei|E 0HUBE(882)M SB«HXI^!Q. Et^, 
DHUBE(874-)fe' CH9B- CH« 0HU1E(884)9 SBSD. ^Ai, 0BHHIAI MCI sflSWI 

ei^ um iroi c« ^seis, ^ st(854)^ w\ mo\ ^mb(803, so5)o 

S.iMH (801)1 Ms^o^E^ 2H!S 4 2iQ. 

E22^ El(854)gHl ^^21 Hi §BS S«BE^ =ai°j(870; 876)21 A^l ^Stfe ES 

OIQK. E2201IA) ^ EEilS(876)£ Wll lOi E22Q1I UHf 901 °I2|- OhEHOU 2f2|S| =^(HI ^ 

=aia(870)l S3 :-fl«B S^tJCI-. ZElia (876)2| KIE DHUBEf88Z)S. =£03(870)21 OH 

LIME(874)2h §1 UH*ISD. HIE EEil3(880)S £22011 ^SS Hffih SOI 9ISf-«KH0l £93(870)31- 

gOI £339870) '2R2| 21^^ ^¥011 UHxISQ. £EH3(880)g. £313(870, 876)21 CH 

S3^g 0l^012Q. -2^*21 £cii3(880)s ££||3(870, 876)21 ^3(876)lh S1EICH g 



ot 



(880) 



□1^ CH^^^ mtit^m ^3 2|^gtf5lS SSEIfe 7HS- S3 3^1 ^BltiCh ^^2J £cil 
0)S Etl S3 iB^Ofl ^§FOj ^El£j DHL! BE 73(887)1 ?dltO. 



U}Z\M, E 22011 ggS §7;|0ilA1b B^2j Hi 7iPF 9^ S|(870c)l ^^E^ n|E iB 
tfSHXI^ s# ^OIQK WIS 13, E220U1 ^3^! ^ 3#^1 Btll ^ 

gtf^g ois*fe aiE 7teBnat> aom. hie an £aa(880)2i S3 ^h&s^oh sati- 

2.^k\,$±?\ 5|Xi °| Ec1l3(870)21 ^(870c)l %tl X|LPf= 7lflB ^hX|^ 210IQ. MI2^ ^ Si^ 
del- SOL 51X1 £313(870)1 E'E^fe ^71 4=^:= ^ £313(876)21 7H^3^^^ Ol^l-Ol, 5 
mm floH ^i* DHUBE(884, 874)1 OISSQ. E222J ^^21 °§ 

§X|= 5|(8T70c)l Btl HIE XIL^f^ H27I2IB «S*fe 2101 Q. SO- = , HIE 7^ 

aje v ^£113(876)21 HIE 0HU1E(882)1 Bt>[H, £eii3(870)21 u|E DHUBE(872)B 

mUM, 51X1 (870)21 EIE DHUBE(872)2f HIE £ci!3(880)21 S3 PH^S^E^, £|X| £ 

33(880)2i I JH» S3 3^E^^E1 0IS«Ch 0IE1tl S33^0i!A1^, EIE 7^71- Xil2®E^ ^ 
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= *m IxgsiQf. 5S^«u, #^ E3I3(880)E| 7H»S^(HI HIE 7h*M SWfe 4 

±= #^ ^ = 3I3(870)°J ^( 870c) Oil inMSQ. OlEiSf #i* ^(870c) SIS' #*= = giS(87 

6)2J S^WI SSofOI 0HUtE(884, 874, 887)1 COEF 0|&£»D. 

Ml 4= 2J£ 1TOL ^?r*13 SAEJ #£01 E2201I «3S Sal Oil ^*E|Oi- B@2| 2^5 & 
ErM «J§ 5|0il KIE 7r±£l kS7lfll Xil^D. 2832! 7R= SB «# 31(55 

4)Stt SSffK)l #&a ttm SOI 3#^2J££ HIE 7^P UfitfP ^±7^1 3S|*fe UHWSf 
°g|^ EM^ B¥ S5S ^bl^fe 2 01 Q. 

E2201I fiSa HKr ITS BB2| Hi SWHAIfe, :E|E 7fc£ ^MgOl XII I** £3, Cf€ »I2S* S3 ?l 
S BtfXIfe 20IQ. #71 "fl@2| ±1 Sftlfe Sf 21 3#¥0i! zfZfSJ ej- *ll 121*> 

#011 KIE 7}± ±MU ££2J StW 22orzr 2101Q. 

E23^ 0111 lOi .ElE £5 ^MUO! BEIEIII ITEre ^ttHI !£« 71 til 7tf|^ gtHSJ- si ^? 
21 fll£o^ °| El *H2S*I1 .£3o r = E30ID. E230HAI, #^ =313 (870" )s #§a 

am= sag(B70)2l- CHeefe 20IXIST EffilL1IOlH(raf f irate) DHU1E(875)E 20IQ. SA* 

smi, #^ 5aa(B76')s- ##a 6« E3i3(876)(Hi imm= aorash eheiuoim ohliie(885)e 

^d|5r£ SOIQ. EHIL1IOIM 0HU1E(885, 875)^ =83(870', 876 , ).0| E23CHI £3a Um VtD\ 3 
#1 AIOS 3 AHDIOil 8*11 £11 Wl §1 HHXISfe 20IQ. 

E 23011 £3S &M= ITErS fc*g ^(870c)l DEI^fe HIE 7f±°i ItS*! 1 *S0I OI^OiXITil tKlK 
SD i§§f}«S, K|E = 313(880)2] »»■ S?TS^(HI HIE 7r£2j °£J1 Hat* SOICr. #71 
KIE 7^ E3I3(870')2J ^(870c)0il ifSQ, 1HR!££, KIE 7r^2j Ur^ °|(870 

c)l SBSttfl B-EWA1,. ^3(875, 885)(H|S|oH OI^OIAI^ EtfI|L1iO|M XH^I LKI- OISSCTU E£ ? 
3(872. 882)1 [M* OlgfllCH, l^^SS #^ KIE = 313(880)2] '. 3H» S^Oii OlEi^j- XI 

§MAi KIE 7^^ #¥ =&HS : (870')2J S|(870c)tHI kgSQ. COEMd, 3 2MHI ^012 ^^7h S| 

(870c)*~SE^tOl #* =Efl3(8?6')SJ S3" 7H»S^ oj£g-0l§^Q." #71 EEilS 

■(B70: )S| =33(878-, "874)21 DHU1E(884)1 [KJAI AIU^QK #71 1^ ^1 ^^OilAi^ °i 53 
9101 E=- KIE iHys g| K|c g S OHLIMES^Ei B2SQ. OlSitt Af^s os I)E 7 ^ a § | 
1 TclSJ" ittKHI ^±^21 aOICK 

E222h E23CHI £3£! HRF gOI 5| #g£S 0| = Oi2 &xl^ ^ ail 1*1 KIE 7^2| S*g 

E^ 7H^^°J Hit W§.Se SIQICK KIE =83(880)01 3H#OI7| OHSOil, ^ S 

lOjIAi 2 Mill- StUtt Hi ^# #d!l S^AIi 4= 2101 Q. HgSWI^, E220fl ^ 

sa Hh&i- irs g-Bis e 23HI asa gaioii agsioi ^ si^ ^oiq. #71 s-hibj ^ ^tj- 
s a wswai as£i= sshsj M\zmm oi^oi an,^ ^ eis xh^ei^ aoia. 

E243 5[ El CHI *7K =313 #^1 aSoF= E30ID. E240IIA1, UH7I =83(890)^ KIE 

0HU1E ^?3(892), #«= 0HLI1E(894), S! E^KILIIOIE DHLI1E(895)1 =?U\tlU. W&V 4 ^ H^ 
SAL E22£h E23Qi!A1 ^SS °k SI Oil ^# HH7I =Eil3(890)S, ldh£f S»- 21 

z\ lie %m aoi> ^3(892)i sti^ kie miL ^3(894)i mt} ^± S! ^ 

3(895)1 §y EfulUIOIMSI miM ^fof^ 210ILK UH7I =£113(890)^ =313(890)1 Mt!" 3 
£ BPPte* ^3 XHSolfe HH7I DHU1E(897)E WlttQ/ '«aw 4 d^AI, HH7I OH 

LllE(897)fe ?3(892, 894, 895)11- -#5*KM' MEIELIOi SD. HH7I =313(890)1 gull XIU7fe 
■MH7|7^S =313(890)1 ^H|uh^ °| 21S| ££S ##A|7|OiAi A|g SOil °| S1°J 7^1 HH^Til 
^EK HH7I =3l3(890m ^011 7iag U'lrffl- BOi SEH 7^^^3 E^ gS7ia^ QS 

=3is ^mi mi ^ agsj -at* #g ?soi twach. 

saon «3 a am as §3^ #^hj sjsg^jih eeH Maioig, 7^ss^a e^ gss^i 

AfgeiOl ^#a{ ^ 211 S^tia. S1°J ^# #^ 0111 13, 5| ah= ni mE syj 

3, HH?| E3I3 SI B¥ 15> 2WHI ^^1 01^71 ?|§HA1^, M 31 019, 7^^!^S, E^ ^ 

^01 S|§$FD1 a/IU ^E^ SK8?0c)S ^#A|7IA| &2 AF8B 4 SOIQK Dili 13, M 
MOig tlSc CH7I3 ^31019 ^(cont rolled-atmosphere brazing furnace) LHOjj M ^31013 S 

u«- ^#o^es 7^ei^ aa aBa» as E313 s^2 r ^ ahdioa ajsso. cmn^, 2101 2 

Ha ^011 Ofll 13. £^ KHDI=-§S7I1 ASthOI £I^OilA| SSaQ, Cr=>ll KII°!S ai ^ 21 

2J 15^(HIAI^, #71 #^1 Sj#§KM Wtf -2W'* S^30l ^71 L^^S SohE^ 

011 ^gt^Q. Cl-e, 2AI2J" LHAI 8AIZ^3- 500 LH XJ 800AH3I0HMA1 SH 7r^^H3l ^ 3^¥ 

i ^^oi-E^ 3S axroioii '-g^zj- ?i^i ^ticK 7^71^ sas eEH 7fr^(^ 

#) HEr.KIOIM. 7^3 E^ ^« HErKKDIM-^ 7^31 A r gor~ 2101 Q. 

[OEfAl, Q3*> ^AlOa, ^2 9! «S01IM & ^ h 3 oKHI ^Eg ^Sl Ql*m7l Z\M LEH-HS'Q. D3 
tl £t! S AI^OI B ^"3 mOil ^ ^?|^^1 S^orE^ £3m3£Dl OlufOil LH§ 

1 7i«wao. 

B ^S2J 32^ ^AIMIS ##£!- Hr2r ^OL Elxl 7H1 ^Mgg g &32J ^^01712 *»• 2E^I 
^± §51-71 2| fl- SsfaQ. 2&71I 4=4: §th7]^ HIIEWr 7H§. (ref ormate strearn)01IA1 

4±2\ s3 feEIM S^! S"S§JO. LrM, XiHE^I B^AI^J #^ PEM3S 2^ 

Ai ^71- <*mm tt=U\ 4S7.rfe4!" « ^>S£S C0£F C0,2h i! E -Sa §*1°J ^71- 

£ *mA|7IS SEI# 07H(«|237tl)g BffllBQ. Oiatf S^Ofl, 27|^0H1 Argtfe 3& 

^3 PEM3S <10ppm CO*^, 325r7«= <100ppra CO^S 4£! ^fi^hOI 21 ^^E1 S|CH Kr^j 

sspisj ans-TyoiiAi mbwz ^ 4^-#¥# si us °ichiai a^aD. s-y§# ^ 

S gfh7!7f SS7l2f 1^^^ StJSLITI oHX SthOfl 3A1 4^-E|x| 7H^1 3^ ^fil SiOHOiAi 
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orsy e^ofl^ D| Ail DSS AilE^, 01 All ErS£ Di Ail QSS S^Ail, 9 i?SV SM3I H 

D. «d| gf£*J- 2£ WEf^ «g, LIS SI LIBttS. S! 4? 1 21- 5712^ SI 3 tSl 

- 44-£-^2 S 1 44^ d E -32 QI^DIS ^OlEh Pd-40Cu£ Ol^OiS 44 ^ 

J=£HF LH^£gE£ mt\ %'£t\Q, §81, Pd-40Cut^^ S H 44 UEKHDt, CO-BhAi 

Pd-40CuiJSOl *i fe^ L^4E|- tf±m i^ttfS I^g gHISS LfEK^EK DiB] U 44 

#l=2t100psig44, 400X011 25DI3g lo^ 44 #^4^ UEfer)2r XI B-fc LHSM AMDI 

CHI »»5PII« UErtfEK 

Hydcogcn h'lux Goncennat.um, ppn> 

^.flVfrrJir . Carbon. Oxygen Silic on 

240 40 25 10 

125 56 29 29 

115 116 25 15 

5ti 219 25 27 

44: gt^i^ skewi- mt\o\ xiuzt mm 6w« 44011 ems ^em 

XISW.2IS sj*»" UKSWL 44:-£j-^£ 5fs 4i§£5 SS9 H 2 E -*JEM 

UEUHXI SfeQ. SHH 3J^rH UEHife 44:g fl^E^ 3CHE 2001D1, S'SSMI^ Sj-CHE 500IQ. 

SCH'siSS ?E! £91 s»ej ArgE PEMSS ajOII Ar§5K7|lHI SIMM StfS 44i 

i tmv 4 so. this S3, str M&gs 255% -str coai- co,i *r°s* 44: ei» 7Hi ± 

MSS -if«t«Ch 5044 £^E1 7r2 Sfg 25X/5EH). 5X£ttJ- C0£h Qbff VSt!" 44: ^^HM 

■4JSe>CK OI&tftT M£M2J 4SS Kltf ■ BW3BZEWJ0IIAI SOIftPI *EIH& .2QIO. mat 

ai, 297*1 4=4: sspis Msas e^ »±i£s eitHAi, dm 7\±m ^?\tv^ $±msg. 

#~ ai|h £ ^ 7^1^ Ar §g tfi§8|-= 201 Eh W\ SfS CH^f SDI- £S 442 E 4E(0tlM #3 
44 aieh E>100 0)M ym~: 5*01 dlgOl 4fi£l^ 20ICh 

fe^l s^Sj ^Ei tl^hXI Sr^ OH ? gfS 44:-^^ efg ^l^oi^l °I^HA|, SFS 

m-0| AIA] #Dfl°J^a XI AIM ^Til tCK X|A| #^ S|0| §^ ££H*H)ilAi^ tft,^£S °h 

ssioiofot zm, &?\ xm ^ z^m, xixi §§ m\o\ iwm^ stH^Ai <&n x\uj\^m 

6^o^ 4^^§ cHgu^ QfSS E^ MOIEg 20IEK ^ D1l°j XI XI # XHS^ 

S' AilEI-^ 5^, Ef^^ SI □! Ail AilEF^, QS^ SI □! Ail LK§£ g^, ^ Oil AL ^ 

g^, 3EIH #S S^OI ZE^SEK ^ol gfst^ XIXI SI^IS g^ MAI(i3aSSE ^3 
XI 2ig)2F 5!« eis 4^U0l aCK 

^01 lis 4:^_a>e^ ^3, MEI-b t,^)0|H DEIH XIXI #01 g^SS Ol^OiXI 3 

^OiL XIXI |f£S A^EI^ g^s : qg§, US, El^s. LIEM, UHJ-M, X|^3s, ^h, ME| 
^CilH, m±®, ^EiS, SI ^Dlslh ^ UH 01^*^5^ ^Ei|°JEI4 ^-^(non- 

ferrous) LH^^^ t^Hf ^ LH^^ iJ-SOUi g^S&CT flH(g!D. 4>9I LH^^^ 6S£ t^sj ^ 
EI^ES DH ° e.^0101 ^ XIXI #AK3|0fl 3^ ^gg 

Ui^l-EIS 3 ? EL' ELK 4^1 ^^21" ^01 °]e soEISiEr3, EShTII 44 ^#^2J 

S-4rM i^hCfl HHrS!5rX| &s [ JfflOl SHEil°!, 107(1995)147-1532] DilE^E, 

EI.XilOI.2F X1IOI , ^9fA|2J xka^ &g S|01l §^ ^4^5}- AfOIWI : &A1^ ^ 

4=Sft 01^71 

ars ^ih xixi s akdichi ^a^- =^ xixi^wi sisjs Hi-Ehs^ sum 

MHV 4E 2Q, aiaft ;»fi=, tft«r*DIS; ^t^Ols; tfthtfEISJ B»a^f!: 9»B 
4rEJj Ar^; §4;/ g 47|2 r 57IS^2|. FftiWIE; ItrM^; S! &5rS^M *^t>Q. STS OlEItt 3g 
MS S! EKDIOil ofE SH^^ H£|H OI^BISiM 0I«SD. 

44: ^5r71°J Xil2B71l^ PEM^g «|S| 2»9 llh?4 ^^011 Olxl^ ^EM EH^ XI^FAI 

?l= 20IEK. Xil2B7||2J ME|.Aj COS AilWrH »HB^ 5|# ^g^EI M 

Q §E2i CO.l 0I#^ 20IEK QI^L M2&3|2| lEI^j 91971 SHU- eS7l°| 5[§££ 

CHlAi E^ 3 5fl(HI SEOilAI E^EIOI, lEI^i E^IM ^2|§r7| S01I 44 4.MU1 HHiilS E^ 

S*B i^E Z^ffll EI^SDI AI4:^'2J HlgE XluftlSiEl-. 

92971121 1E|AJ B7HCHI 3^ Sr^SS PEMSS 44 4Mg(HIA| COM SITiufe ^yTil 
flttHfe -»Ba C02J <ytfg .01^^ 20ID.[4:2r^E|0r^ CHI ^ . Eh Oil 01^1 EEH2J 'S&g ^ 
XKj2S-SJ- 3g a\ 3i[ 94' Contractors Review Meeting, DOE/METC-94/1010, 1994^8^17-19 
B; 105-108] nam, 4^ ^MHOilAi C091 M?\t>\= 20iH, C04HgS^ Xi^rEIXI S 

= 20IEr. aj!'^£^, aieh S 44^ C0,LH§MM MEI^j 97||2| ^ 

Er^2| sft^§£S CHXEI^ 44: 4rMg0flA| CQEh C0,E^M Ai|7i5^ 0il&aS2l 20IEK 

CO + 3H, - m * H,0 

CO.. + 4Hs CH, + 2H43 
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LIS!. m?m, ?E)Ih. SI, a 12HEIh2) &g &DH7I- ^EHtHIA) >300(HIA1 HHfM>1l 

= mmw MBtm 40o-c lhai boo-cohai sssgl 

gfg 4'AiofioiiAi uek3 H£h aoi, 44 sswej « 1971a h2epw iisam -vtKioi 4=4 git 

7121 371, <* 4SHI11 X)5f^ 221- g ££g *tK 0)11 1°*, EJS 

STOI SHEWS A) MgEIS, SI2B712I 1EI2 BHfe BfSj &?*0| 2/ SOI LHlf BHx|l p 4 ~g 

= 201 D. EJS S5!« 5|0I 1EI3 E+?H£ °| @B AK3ICHI 4^0)1 HH*IEI7)L) ££- 

SMgD. 0)11 S3, S| XlWfe ShOI Lll 3 S^OI 2ij= UM OUIB StftJO. 

3) =S/diiO)| S3***) 2) 7lfegSfe 201 LT, ° 

S 1/20)1 THAIS IflDI §7|g*!£M «4S«r= Hl-IrSS iicaih s 3 l ^ 

g7l StfaiSS geiSOIEh BEISQ. §71 S*(§2) 0|s f ?J 4^ Mi §5 i 

? 171 S2£ °J*K 20IQ. OKI 10). 0)1 S 9! Ie|S2J »| o K ?| iobmai : ffltnrrfMTi n S 

7i, §7i e«g «m gfitf &goi 3s© stjilj "iEi aWr^ 1 spis/Ijw S&oj^f 
W^I^JfJr^- ^3oi7i ibsoi. baW *iEi2j 7 sT§ rSS 

^<fss^i m y,M s *™ am pism iSr* sss s«or«sya c s 

^^S (wetted surface)! AIUS [IBM 0l2^(sl ippage)g »SW?|£ ^0|Q. ° 

S 5 S 3£ 5SAIA12I ^5. S 5f§§ S %"S2\ o,s sa^^a L lfuuh-l m 

Mfe^OH 6l-80(BASF)g tfBEia . OTSiis UVlltwis WUS^B MHMUWB 
sd "iSSSt*. wSFOflAI AlSsj^r 201 SS i^AI A12^ ^, LhS'S Si g"=" Q .i ibii-s 

ag -aojEii. ins ^sd. §s*s § w»sS «? SsTiiS lirtif 

3g 5SA1IA1S S^^SAI IJ)l&g/$|E1 StJll A)gtr)01 0)I^/?JE1 leijg i 6 Qn|2| g 
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01 405mlQII&S(DIAIS HaiOlE, Fisher Scientific)* S^KM 5HISD. E^AilAi^ £l 

^ BH»B a^WK «E1» AhSohCH 20O-C LHXI 300'c£^ 7MBSD. 9£ ££A1IA|7F EI9 , 

271 SlEi^ M&»/«E1 20Qpsig0ilAI 35 -ESAU AIM S1SQ. MEW/WEI 

^-E[X| ?H§fi ^^SrE^ K3-11O2^0Ht S2^£ S^lfiD 237ii 7|5£!D. US. 2B 
711 §5PP[ 4^-EIxt PH1¥^ ^Ei CH7I2T23 tf* 4^1 ^JStJCh ^±-»BS EHIIL1I0IM 
£ b£ r UGI 9^7|S *J*KHI SCK £^AU1 LH^^Qi! OIEIS* EHIL1I0IM 7k^i 9£= 

300*c LHXI 350'cH^ <2E ESAHAi^ 7>gEIH, XISS 35 E^AilAi^ US §*K3I 1 

i asttb aom. 

t» ^-Hsognanis es-Ein am ssrai *ss 7^ ssfmb aisskji 

HSSQ. 4MT <10ppm CO. S <10ppm CCkS SKiSD. ^ 2L/min DID. 

B!»l.= SSSfe AI2J-25 6AIZ.H §^ £| « aoi OlEitj- EEfHIAi 

H2N01 [KrAI, 2.2cm2l^5|Sl 71-2 S« Pd-25Ag SfOI £12 LHX| E171f HSoKJI BBW » 

AhgdfOl OI^CHSD. P.d-25Ag3B-= 250I3B ^JJIISr 7.0cm^2H6cmgO|2|" 2013 3EI3 
5tt EE1ISS 125DI3€ ^)JiiaK8:3c!D^SM7.fcm§0|2J 35DIQ. ?£| 3S! ^ilSM SSJ « 
4^ 5.7tn*M UcmHOIS 210IQ. £12' LH XI E17Hh 7I#S §S3fci|Eh £tt £ 

EilSOil ITE^ t@* AH§£!Ch ^71 s*g- XIXI^ 2.2tnffl*3|ge! 2fE ^ §q ±E 

SOIQ. >i=gg 0.25cm^))]|2J SFOIOJl A«fi>OI E!^ B = " Ar^h^ 

^ ^^2] B^oii «Eiioig s4j-ejtiu e= -.a^ s^oui^ aoi hehikjim a«*ioi ^ 

^«SJ ET^Oil SlgSD. HEriThOlM g^S ^ MEiie £W£ 7Ffl« 3EHEH3I M El 01 S(1 .3cm 
Afg5rCfl &aE|H, Ehm a^HIS^^S ^Oll IH^rOl gr^A|2!Q. 

LIE, m\M^, Em* S| SMOI OBH 'BesajS! ^# Afg^KJl EHB0I3Q. S§ 25013^ ^J)ll£r 
5.1x5. 1cm°j t^"c!^to Pd-25Ag5^s ak^ei y^r ^ SMuh fi2 DH^H^^M ^ 

El 5^ E£||?J(^^£5 125DI3S =«|)0i| §S£!Q. =?Z\±m EEIIS^ E 20011 EAI^j Um m\ 
^ 3! «SI ^ItH ^3¥1 7hS Sraa^(8.9cm5!S)°i 20IQK H| Xil^EoFE^ 7 El 5 

H 5 Ell SOil Pd-40Ci# §S*> ^(HL 5^ QG| EJI^MS ^71 gSOl SfSBD. 

7EI S5(£21)s 0.3cm^3}i!£h 8.9cm3|goi ^joiQ. ElAil^ °lgH5 AIAI #M 4=^fE^ 

^ S^CH! ^IWrS^Er. E21CHI £AIS dlfi} OlEitt El Ail ^ QHLI1E xH ^ CHI S^tlH 

^ 7rAI^ ^OIEF, AIAI mi^ CH§ra UH x|SJ ^ Eli 3 El ^ ^1 ^3^1 

(7O<7001IAI)B| M1#'2K SF^ Pd-40Cu5^0l EH*»HM ^015! ^L1I°JEI^ ^3a(200x200IHIAI)ej XII 
2#£5 OlEltl DilA12h OU-flt!- MA121 Sh£^ Sffi SFS ^ 

i sia*w xixrn^ 2i£g s^xm, *9«soi ^ xi xit>^# 

±Eil°lEl± ^1 ^3^1^ AhOIOhbcOHlEilOIM(cyanoaerylate) gsfXil°J E§2£ H=t£|J2, ^71 
S*T?1!^ 2£7h §ig£|.^ 2101 EK 2;H ^ ^Ui-ll^ H'tt ^ B5M ^SIlOl^ S^£IH, g ^ 



Anew* ■.sra.sa. oiatt saroig tfs# ^?^B*^'=a -e!aSEaoiEi=(DR ?T^iJ¥"¥"Qfi 

Oil iWDWIAi AISS^ 350IQ. Pd-40Cu 5}2| S3 *|0j| SMOIS thgSI blfBSjSOT S£S 3gg 

aoiajoi PMocuejsi mma sjssq.. as., oieit? ^giiii^ ±s sskchbf 1 .5kg) gem 

5gai2F.2^«fe.ia soil sjseich is sa- aaaafsj Ahoioii iqsr§(sticking)i a^tia 
Maoisor^&ssi ngi« as 4i§ t^eRr ss, s«?i, as m± ^mh skhiai *h«h« 
?t±(mw7i)mM <zmm 750*021 saioig gas aztssHM sfXi i^fey 

01113! SSIS/«|E1 StMSJ Ul-^a^S QEH.H7I *|SHA|, Q§2| SSSD. OUBS! 

(t.Otal)s 27H SS£ 1« ?JEK0.65ml)2K 45 g EJg°J 0|4^j L|£h 

a uhar aoi §?\ s«§^a ^sti oistr^s di^chs 2oiq. 

HOCa-Ot-OH ♦ 2I«I = 2C& + 5H- 

f^'^L ^y^f^s fsg/s^i sxie^Eiej =asoii ms. tssia. anai seim/^iei 

EJ€ OflOilAIS, ?JE1 CH OflVei gEll°J 2:1S^£ U|«0| 65mlgOIS42f lOOmlgSfO^S ^SCFisher 
Scientific)^ 2%mO{ SUIEIOi S§ SStlO. OlEltJ 0111?!! S5JS/«IE1 g^g *^a^ 

^OH S^s^lS 2.5cmLH^^32|- 22.9cml/0|2] fJ#« ^a°eii IS OI^OiSEh. ^71 &e§7IS 
XI£J^ LIU §71 &m 40H2! ^8S2| *DH6I-80(BASF)£J WEI ttSBO. ia°!SI^ ^1 = 
92) SO|(a,»25cmS0ia 0.3cm)S ^DH BJS7I2J s E«? laoil if 71 73 A| WISSS g£lg/$IE1 g^S ?| 
*f Midi 7M7ISF 7ISPISA1 HO. DIEKJ 1 7I» a E^= ^OH &S7|2| °S^OI| 

EIH, Eh B^S OHQ geiM/?JE1 S^^S tfS§h= «S4fM S^=!D. ^OH ^§71 LHCHI 

^ES *0H HIE LHN ^SEIS aitt7|0| 2Joli 7I9EI0I XtHEQ. 

B!"g7l= 21^ 271 SOU °J5» 500'cS 7HBSQK EH, 6I-80*OHS 2AIZi-=°f 2.5ml/nin£J ti\m 
(asHSlf)S ^OH B»7| 2.^3 Oil US! g£ll/?JE1 S^OI 3« §£17H2, Ehg Ef€ 4A|^S°i ^OH 
gchOl D)7l2f£S SSI 4=±! SSAI7I0I fi*|«S WOD. §71 \SV ^W. 0111?! gSI 
m/m §20)1 [&sfe S-iS [H7I2T0IA1 ^DH Hfg7IOilA| tiB^lLl. #DH BfS7|S| SES 400'c 2| 



40-15 



^2001-0089303 



50OXAH3IMA1 B3£!Q. 4» 7te£ 7f± 3£DfS3£HIII £1(312! CO,^ H,3 UEHJH, Ul 

rn^Ei Qji^gj gElt/?JEi = ^ MIS CHI ^2 El 01 g^g §^£!I2, DEIIl #g £j- 

^MQII EH Si B82| §£1 B^mtm HI'TIIS 3te S if Till- Atgo-KH «S£!Ch £71 ^^BJ 
Q§2| S01I flWOI UEHHSQ. 



Tempera hfTft C<*) 


Product How Rule fL/iain) - 


Conversion lo PuxIucts 








500 i; 5U 




50-95 


>ir>5 4..- 25 






100 -'- ?.S 


4-5 





£hS S>£ E12 LHXI E17DII g^l MgoTO Kil££!LK gg 250135 

^JJil°l Pd-25AgSBS OI^OfAIH, 15cmIJO|0H 2.2cm2l^*i30IIl, ^ e*o| g a 2j 0 |(E^ s 

CH^f 21cmOIQ, OlSit!" E^ "SnBTllSM' t)Ch SK?|E| »I2E^I3 ^DH 

IH|g>«S7l£ 2&. 9|2| MOi LH^Qii £TSE|£ 1 .58cm2|^ "33-21 ?EI .ffJsiOl S»SD. ?E| IHI&ah 
S ^*2J S E^£ S a(HI ^El ffll&4Sa .SM2j El- °t S-M2J 

M^EI ^O.fcmOilAI SlEIOi, Sf *=M2] LH**0|| 4 £71- OII&i!«"S£21 7H» E^££ » 

SBLKOIHtt UH^s E3M EA|). DM 4 ^Mrr *0H81-8O(BASF)3 XH?-IX|H, 739 Ul SI- 

01 at* 44 SIK?I£ 37|7c|*|- olEH^h S^IS ^EilSEI^ 41 ^CHI HH*I£!Q. 4^4 S»7I= 

300*c LHXI 35frc£3 7HEIH 3Ei:Q5Q>sig(HI Oil E1 7H9(Q|fiF 70-75%4^, C02f- Ofc)0| 

Pd-25Ag^ ^«2J £212 *|3 ^EH°iEI^ ±1 «'£g XIUZHIK Pd-25AsPM St* ^ °Oil Qil^ H 
£ ^DH SIS EH7l£MHIAi2| ^ <*2£I0| ?t± HSOhSnffllllS S^ISCh ai- 

# 4^71- <2pphi C02I- <50ppm CO>M £J^t* 21 SJStCK 

ra, lh^ ;. a»a ^Mg ;its §oi LfEi-aa-. & g-aej aa^i^, ^ 

g XlSo-fe swai llE^ll- -571 WSuPllHI «ISofe 34: Sga^£A1 Oil& 

m& m &S^2K MHJ ^MUh cjo. sggg Ifgo-fe SOIQ. S S^s 5jE5j£g 9 
tiE^MAI SCHS2I I ^MQI- fimKSAI, 3^S§# Al^uE^ 3SSA1 *»W ^> 
4rM ^^M -^EgQIIAl 2!0|CK B 2»-2|' -=?«EI& SsFSSS A^SBfe 20ICK 

21^, «3 OlS^ISAi ^M^m ^^FAIE^ &m ^± ^MHOI Oh^l^ d^^jufXI Sj-s ^ 
« 4= 20IQ. Efg, (Mil SCH STg^OI S= 

^^^S ^>rir ^MHOil bf^Sffl ^ M^MS ^^h^ 20|Q. SS§f}fl, 0|E1*> A^g ^MH 
at^SOUi Tggti dl^HJ, §ps ^ s^o, MSS 6Hge^ 20ID. 

E23HIA1, U-E 3S ^^AilAi £E~ £^?l°| ^A|Qtl?F ES^js: *900*H^ XIAIEIOi UEH.HSQ. 
si ^A|0||2h SAtfOT. 2S7I(9Q0)£ 5JCHS ^ §7| -B« ^M(908)2^ DFS7fXIS §7! 9^S^(904) 
3^S^(906)# *UHo-^ ^ (902)# ^blttD. E2501I £EA|£! 37H tW^OH 

(9io)g %>%tiQ, s^jofl w*ij\2} zxmn, s^7i(9oo)e ^ eoi 

^ S£Qt, Sfsio^^ W Stmfe 31^^ OI^Hol-OtOI: tiilh 1 07H AHDIOil 

ojojjhoi sg«i ^A|OII(HIA|2j ^^°J -"HtPISI 32] gfitT ^ i»blL ffi ^ LHOil 

fi^Hj £2Kir= aXHHi trew .B.3-S * a^ wv, se§ "sf sgoi aiseis, 




5^(908)S LH^ 3i DHU#E(912)S^E1 LH^ HH7I 0HLI1E(914)S XIU7W dfm^(916)! S^HAi 
1 ^OI&ett7| (900)§ MWLMSrAI 3^7^Qi|2»H 71-BBD. E2S)il^ gS(918)7f OHUSE 
(912 914)A(0I1 US 3^7^7f AIU7W oHSeiO) Klfl sEIA) (908)1 7H*F£ 

3a UEHHH SID. 



«D|| 2T^01|A|S| 3^ 3^ 5M(924)S SShO) hHU(920) a^BSCK 

(900)2J IIS 3^S^(906)E^S XIU7WI 6H.8EIIS, 0|7IAi II ^It^JEK SS^? 5* 



S HKF SOI, SS^ ^(926)^ HH^ DHLIME(928)(HI SffiE|7l'aOH HH4M(mult Iple tiroes) f=* 
(908)MEilS 3§EI^ 3S](927m S^tCK 3g(927)S KIE^^OI HH^ DH LIME (928)011 ESSt7IOfl 
^Ai 7ISKI7IM a0|0IO10t tfQ. 3^(927)2] gfgre? 81 7^t!" SSI 

^ E25CHI UEUfi Olo-fi EICHOJ: to. 3^01 Dg AILfe EIE^^OI 0HUBE(92B)S OIM 
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SBE|£ Bl»2m 7ISIEI7101I #^ SOIS OI^CHSD^ Abg£ ?2«W UB^ICHOt ^h j 

■E^soj es^ sag ma 3g*£ saa bsb s ^oi si^es b:w}=ei oisb 

A|E SSI ^ 5JD. 

UHM 0HUBE(928)S*E1, 7|5* E|E±*S ±^ H*(908)01l HHSSD. SM(908)7t S^g^ 
at CHfllS glfl *EI*PIU %M*J 37IS 0l*0IS£a, HIE^ig DHUf E(928)0jj°ifH 

AH3I011 Stt«W HHSSQ. 3EI3, fflE^HOI EfS SM^h SIE^oj CfB Hit 4ScKM *E|ohzr 
□ xH^SQB ChE til #01 ^£ m 4* Si^ 30ICL 

s u (908)LH0ilAL H|E±«'S 4±W B#ffl&±2* 01 SfSfc!" ^4 El XI 7HH 

7^ £lBS ^DH^m aaiSCh «SS ^±1 SMPI SISHAL 35 =S«I Ai(900)^ 

ths 7l^ ^msgi nm goH ss eb(e= ^ si.)i ?uit»o. esw 71 SS A± ^ 




£s xiu^a. sjmkhl s£i£J *oh wie^ mesa •ttea ^Mgoii Basest oi^sie^s s 

&S+E* natfg *DH'(EAI 8IS-)I "ttlStEK 

E25CHI EAIS UKI-- HOI, BEI3 ^OH WIE(934)£ US B.(902)S*£1 »Af 11 BSES 7tBEI£ £1 
a(.902)0ii HHXISCL. EAIS H(£f SOL IH'E(934)S ;fl!(902)2| £213(936)011 CHufOl WflSID- □ 



Ej- a«2 E1(930)S^E1 HE2K5 i§c 122 4^01|2]oH ^[5|2g ^BSLL S£S, giFS ^ 

±£ HM(938)# "3 SSKS 2^71(900)1 UM LISC}. 1EI2 ^DH UflE 21^ «!(902)2| 

?|XI£S£S, ^^1(900)- 3 H LH CHI ^7R°J »^ SMS ^dloCTLI- E^ SOI MEI£ ^DH HUE 
1 EH0l# S|nV Sfi7l- £171 1015011 Q STOW 4= 2J= 30 ID, 



^Eg^ 9S B9 gft«M. oHM 3)1*1™ E~ BBAI^Ife *JSS S£ET(HB S3 DIET SE)2| 

EM (930) LH Oil ^4: S|# MtH X|LK?W tWS 4^ 7^ 2 

g =SA1AI(900)B .7«Sh& ^SSA) Mg^CK CQ-SW , ^ . g» EhUlUIOlM ^Mg.(E£h(940)g g 
oH SM(930)M eeh^Ug)^ b|U(920)^ ^tJ-Q. tih£f SOL EtfI|L1|0IM LH&i! 4^ 

E3 >!! E -*1^ES XilCHEIOi 2E S?l LHOflAi 71 (900)1 1-7 1 Oil ig^ 9g 7^71- S^Tfl 

BO. 

E2fe ££101 7I^S SSJS! ^^71 LHOilAI Afgg 4= Cf^ UI-7IS5j R±m ^So^ S30ID. 

Mil MS.. E25WIAIS ^^71(900)71- E^(940)CHI <*^?t±^ ELI EISBI-fe ^ 71101X1(942), 

1EIE ^H(944), g ejM SM(946)M ^7hS SUtiO . E*j", hHUCH! IWt} ESh(940)0il 3S7h 
Hit AilOiUhOI g.^Ofl ^M(948)£L g«7|°l AIS SOil 4^±> E^E!" 

E^ '837^21- SS 7H A| 2.g7k±(2l¥ ^fcfiiS^EI 'SfAl 1 S-SEIOI E^ S^B zif 

aoiftfe" (949)7} ^S&Q. 

E26^ E252J w^7|2J ^3 ^.7l(950)g LfEFtf ESQ|Q. Lmn AIAIS 2= S^DI> 8^71(900. 
950)z: ^gth S^HI- ^OIQ. ^ 1(902)LH01I TSI^KM 3 °>CHI 

*3jaiS! SHfflOBtel ^AHM fl»FE<, ^^71(950).^ 21^ fl! (-902)01 HHXIS 7l5h 3g(952)g 
^HISRr aOIQL EAIa Uta- SOL 3^(952)5 «|-(902.)2| 21^3(936) MSIl 3» S^WI 

SD. E2501I CH^hOl 7l#a MEI^J ^DH BilESh ^A|6WL 3^(952)5 ^(902)^¥E1 ^CHE ^^2. 
.5 Err a-^^i QI^S^AIzr SOILL 0IE1^ S^OIL SS*t #^ BOI «HM 0HLIME(92 

8)011 Eg5PI 2! Oil EIE^# 7|tfShE^ 3^ LH CHI KIE^HS ^yaQzr 210! EL E 26011 EAIS 
flflOfAIS 2BOI "41(902)21 USS'ogt-EI gfAl'a.BSES 7IBSD.- 

E260U EAIS ^^71011 St^EITa EIE±*1 U-EhtfD. EAIS U\9\ S 

01, ^7|(950)~ ?JEi SS0I 711} 3^(952)011 ^SEIOI HI #oH SSElz: ^^(954)g EtT 

*K1L Err 3SS ^M( 956)1 #oH ^gEIDI, ^^7! ^^(958)1 S 

§101 ^«7|S XU7PI 2011 H5 S7I2K ^aCL tt&S HIE^^ ^Mijs t>S HlOl tf^lE^ 
aiHSjoi 9IAI Ezr HS(EA| -SS» «S»KM 7|»S E|E^^2J ^§^1 t>^A|7lrr Stffe 1 

(960)Si B BVS XILK.CL ^a 7ltLKIE^§S Sfe^S ' tSLBFAl HIE^^# ^ 

BBS UH^AI7lrr: UH^ 0HUME(961)S S3SQ. 

2^71(950) LH CHI <2±£ ^El £7W7|H CHIUXI Hit S7WF7I ?loHA1, ^^7|(950)~ ^ Eg 
(930)CHI SSe^lOII ^Ai 7H3 7hi ^MUl ^^£1 S L JA|7lzrC1l OlgElz: 93 B IS tH (962)1 ^ 
bltjO. EAia bh2LS0|, 7h± ^igs ^M(908)g LI-2!" ^Oil SJ- SM(930)0|| ^Sth7|01l 
&A1 ^H1(962)l mn -ftLWmWLl StH(962)zr 34: 37l7h 31 1SHAI sSbll ^gj 
a I^Si EE (964, 966)1 ?dl^CL S7lzr 7H9 7^ iMSMQ Ci g^KIOIAI, °| SIS 

2J SS01I ^Ai 7h^ ^Mge a^ti-Q. niliil SS- SOIL 9^ S7lzr HI U (920)011 °S^h7ICHI 
B/d 7HSCL 

^71(950)011 CHSHA1 7lsS &g§ 15bHEh 2I¥ 7|£F 3^01 BSOll 7I#S ^^7|(Err 3S 
ESAilAi)01J Afg^ 4 SiD. SA|§KHL 21^ lEI^j ^OH WlEz: ^71 ^LHOil 9^ ^^2j g7t 
S^ES E~ 3711 &±mE^ §fe 212f SOI HSOfl 71 S2J^ ^^71011 A^B 4= 2^ 2 

oi ql eao« 7iaa ^^71^ e bs^i ms^i- ^si lfeh.hu ^my\ z\n 7i#a 21013 3Ei3 
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«St* R± 72^ SSOfl 7l#£! 71011 Aj E ^^£g Mgl' 4 21 £ 21^5 OltHQCHOt tJ-Q. 

gftS ^A(OllOilA), e«7|(£Efe 2^ E5A1IAi)2j §3 S/£E£ 5| 2gs MM SI- 7fc£2!t 
7F*J 2^71°J gJ-gjCHOII QB ^EH^J Hg 0PHJS2I- §»0|, §3* gOi|2f go| °|£ 

SWI Sfg WSJOI SE^ flOl ±rg(HI CHS KB ^gtlCH ttfl H§£l£. fcHHAI£ A«* 4* 21= 
Offll HOW H§ W3HJS2| SSI LH Oil Ai SS 9! ChE £Qg^3 Eh±U7h 2A7|-£ SI- 

E252h E26CHI Ai 01!! 10) UEHdi ^52}- U£ 2 ^3 £5 171 3! AHUg^ 4 Si^ US 

SSMH3RJS0I SMS 20IQ. 

E27g 35-g AI£HS »Bfa|£S LtEM JESOIQ. #71 Al±^^ S7|(£W0H 4^5¥E1 2713 

smi 35 gmoTO)jiL eie^wss^ei 35 =s«aic#ss ±5 

§ ifg)fi 7H|Sfe 2J0IQ. #71 35 «Ei"2| L1IM ah^7I0|H 3E|H 9 

5 EgA11Ai( ; 1012)^ ?-|5£J HI -fcdlfl.pl D. 

3g a(1010)S' PEMFC(proton- exchange- membrane fuel celOOiH, §71 K/Efe <*-fc2J 

A>*U-7te£g^ E^ £l¥ 7i62S*S ^HIoF- §71 g/E.£ *±SI LH^ 7h££lg «SV 4= 21= 
310IO. 35 #(10IO)s ii^j(H| Q«KM ¥£M SIH2I- ^i+S St 20O. 

S^S KIEAmoi, t!So^ 20| OfM , Etehfefc, S .01101 521- Eh± t*3- £^1 =?mV= 

35 EgAfAi(1012)l AFSftKH 4±M ■4H»J=Ej| aftTB 20IQ. E§K; gfEUOE ajSCJIIJEi* 
01 Q. SWttML 3§ = SjMIAI(1.012)£ 2*1.25 g&*1SS ^92 E5AH^0il^fl 121- &± 

IDE£»I bhteKfl £±1 S«tO. OIE+S! 3^0)1, E^A1IA1(1012)^ KIE£*S -fcdISI- 

= son qs-ioi m ^BiticF. & 1.-321 s^i tifoi/a," §, w§ « ^§^1 hie 

^r^HS^Ei ^1 ag^PI 2^ fcgtgEE §71 ^0| Ahgl 4= SQ-. 

E27^ B &S£| 2g a Al^gg EMAil^: Hi LjOICHnSl SSufe E^OICK ^ E£ 35 

a ^BKioiojs' ge =£«AKioi2ipieiw vmz\~ *s«m. ^^ia^ jismai ^g 

BIAI 7H&^(10l4)g^E1°j alE^il- ^SEIAl 7cl&^(1016)g^Ei2| Mill- <y#*!CK 
1E(1020)^ A1^(1014)^E1 IlE^e OI^AI^IOi 9g ^gA1lA1(1012)g ulE^M S^CK 
^A^^L Si(1021)^ 73§¥(1016)g^E1 gg 0|^A|?IOi 35 EgAilA1( 1012)^ ^MH(1022)H5 
1# S^*1D. SE(1020, I021)S CH7|£fMA1 Di^f 300 P sig S?|CH| °^£g 35 55A1IA15 E|E^ 

35 =5A1iA10il'2|^ 4§SE! 35 ^5Ai|A17F 250X LHAI 1300*c2j £g g£5 g^hOJOf u|-7| 

UHSWI 7HA|^£5^ 2^01 D. 35 =5A1|A|5¥E12| 44t ^5H(1023)s jqs « jnSS ?|5 
We ^717^ ^£|E^ B.H»?I( 1024)21- e(1026)g A^UfOj a^SD. ^E^, CHBf OX a 80 
XAWIOil 35 g£| SST" SESD ^71 U 3 §££i L JSiEI3, tf« ^71- 35 m *W 

2J QHirE 15 Hi (1028)5 XlU^CK 

S7| ^5S(.1029)S «S7I(1JD32)0|S|«| 35 ■.(• 1010)21. ?H^E 8 U|(.1 030)01 SSSQ. 05711=, ST 




pia i=(di^ o|^aAi^ Aiiaoi^cHi ^siowai me$}= aiei^. 520001 sua 




Aj^iQh 35X1038)^ B ia-S5|( 1036)2| "US 3*|0{| L JZ| 57IM ^SeKflAI L J^fl|2j 

o. a^s.gois^ ss^, e~ (Hi^a eniMih sssa esnc ob ui-ss a 01 




_AKJ|0fl 

LHWIAt, ib|E|2 3EI2 SAIOil i?ilii:r DWS.liiirE^UI^Hlir^ifca* I 51 

?7|5j §Sh2J I'SSOI SO. §SF SM(1042)S 019V ^aj2J §^ 20IQ. §Sh W 

S,SS J°t? sa = S ^(HIAI ^lf, OHM MS SJM2J 2f1X LHXI 10X1 UEKflQ. SW 4=± ±M 
El(1044)S £270)1 EAIi! H(-2h B0I 2jg H7iS|7IU £= OS A^l ^ HO. 019 

Sh.Al^gSJ g« ^AlOllOllAi^ 4=i 1023)01 £91 ^M(I042)2J iS^OI £01 OHirE gHI 

(1028)1 SShOI IttSSW 2^5J£5 SEIZeQ. 9)«| ?JE^ §Sf 4=^ ^EEj(i044)0fl B»l 4= 

»2hs, flaraj ?jei eroi srsa zmm a 1 ^ss ^21 gsi- ^Eg(44)oii hh»s 

4 SiD. 

2J€t^ S^lfe ?HiE sSbD( 1030)1 SEI^CK SB«!££, S?l SffMS biaSf g 

?ii ssoiufe ssrtoi ss»w Ahms 4= ssixie^, aioiisjsi astis s^hj 3711 x\m\ 

= OlSifi dbfigraj 200X LHA| 300XOO.:. 571^ iMS(1052)oSA| ?H±E gUi(1030) 

ss*a ■•&BSQ: ^mh <io52)g mmmzs. mm '-?tett °^nm w?\ 2,^22 ch^sj 

9IE1* VSttD. ^MH(1052)S fe'&SjSS ?-JE1 SfhEIH HEIJ1 0111 lOf CH«f Sfl ?JE1°J 

1/3 £S 3 0ISOI SSJSII $|E1S S^&'CK -Oiem A|^@2J 4'AIOHIHIAI^, ^MS( 1052)01 3 

» 4fi-uaa w>\sa ?jei aw ?jeii seisin ei^¥(1054)s ssra jquaa. 

?JE1 iSB( 1056)2 .^1 Ef2)*(1054> WSS ISt^AI. . ?4Efe «EI 735,^(1016) LH01I 

42 1! Q. ER^(1054)OilA1 SPEIS 71 ^(gas-phase) ^MU(I058)2 ifi-ilSa ?4E1 S7I1 
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±Mg(1058)^, 3g = 5A1IA|2| 33£f Sfgl $|$H = §1 iaoEi(S!i, 35 E5A1IA1^ 

^5g ! J\^t\~ g?) E^ KIE^EJ ^£ tt£H °I^H ^1^11(^)1 3 

£ ^ Ail AW EES XF§ g SSWI ?I£S^ 8?) H5AilAl LH CHI 341 XISTS- 

£ 2g = 5A-1IA1(1012)5 SQ. 45*j(1058)O| 3±g£5 Ahgtl?! IWSQL 0|7IOil£ ER* 

(1054) LH CHI qfl *IE12| SEW E&5Q7I Stfe 4Mg(1058) E^ £MB( 1052)1 01° 71- 2* 

= 3SOID. 

E271 Sfflg, 3g E5AilA|( 1:012)= SS:9MI £JE1*1 B4J7I0IQ, Ai^ 

AI5 SOil 35 E£AilAi(1012)l PHAI^o^ ?p^K?| ?|*HA1, ES SS7F±&h U£ 3 

S7|- ±'£:£(1060)£*E1 35 = SA||A|S 533D. 35£ 35 Ail AW ElE^sg g 

3HAim7IO)l #MohE^ HS0I 1 tlUD^I 9§ £5Ai! Ai(1012). LH Oil A1 3±SD. M5 
1 1^(1062)= 01 ^ Ai£ A|g SNI 35 E^Aj|A10il CHILI' SSS JES SSJ7Ki 

34: bH7! £EH(1064)g «E1 g7|g tfg H£ 7\± ^§^25 35 E5AilAi(HIAi S«SD. S± 
HH?l ^m§j(1064)0il SlEi gy|£ Sie^teS 27H £2± 35 *^^B2^ S^l ^MB(i058)2| 
£S£SA|2| 42^1 7IBD. 0I2£ -UhBSISPII 34 W?\ ^^£i(io64)o^^ Ei oj o, Eil 
UBIH HH7I ±MB(1064)£S^.E|£| gg S|.«mD. «WIS*l(1066)fe OlEt^ ^3£5 A»SD. H 
2 ( SS^i- HHP! 45ii(1064)£ *q»3*|< 1066)2E3 XID7W S^SSI ±EB(i068)fi Af§uW 
BD. 20*c5^ ES H 01^2] ££f 7I£! 451101 SE*]- 22:5 S§£IOi*l SO. *ISI 9-IE1S S 
^EICH °M\\ ±MH(106)£'£ SWS»(1066) W£3 ^Bi U7K0 HEII1 *IE1 73*^(1016)011 *SBD. 

gzt 45g(1Q68)s ™ih£tf:|( 1066)1 #o» H£ HHP! 45B(1064)£ SS£5 Sy^^ 

SO. WIS #9, L J^I £l*¥ S7IS 45^(1 068)5 A1 t[G\M, ^^g£ 

e y^i ^^^s ?^&d. a^;>i]^, ^eipf ^Mg(io68)s^ t\o\ ±~ s 

g £^A1 A^g£S PHtl^U SE^ g?y SE^ PH ?I^H Ahgl ^ SiD. 

cm flAiwsfe, tvs^ei ^oi of, oflaen gEii^ Hssei sbimi s?\ 
ifg a'-t ^MB(io68)£SAi ^mm §fe 201a. 

2S ^^A1IAi(l012)7F HIE a. eg ^u^lOil S!§tt ^EOil EgEIS, HIE ?-JEi2h HIE^^OI 
32 E^A1IA|0il SS^iQ. Qil&#^£S, 0IE1*]- SE= CH^g2J ElE^^g^g AH 

EIS ^CHE 450£j SE,. -gRWCTfe ^CHE 60® ?\I\U\ f SSfCHE 25001010^ SJCh S7I ■ S«S2t S^g 

« ^iS uKh'aoi as saJHAi.uiarAi g»*w gt^is ei.« phi ?^ sum 4»«a. 

^ ^ ^Mg(1023)s - A^£j at)| a»7|(HI2rai WAKI'fe ^ 

^£.-3aa " £EH(-Td75)S ^(1078)g -fifl.WLCTAI ^! " SS . (1012).* S^K-?« 

■Jfg'ggay A^^iQ. OIUflOL 2£ 'HSAIAI (1012)9: Z»S SM= Al^Oil AhMEl^ E 

~ s'gH ss^y c-toi^ a-sDj sss a-osck 

E28^ 35 E5A1IA|(1012)yf =§S E^ S27^2^ QS ^iil 359 3^ Oil BJoH 7E1^ AIS §011 

p^eli^ sma 9e-a Ai^asi de ^aioas ^s^^ esoiek g^ urn, 

MBS, ^IM^, E~ Qg 3^ 79 S' All SOIL ^ai 35^ S=(1102)# A^l-^ 



M^hOI StH^Eh. 2H*| 2^ MOIU^E^ 3^ E^AilA1(10l2) 3£5 ^AFOll °^Ai Pim E~ 

E29^ 35 ='S«AI( 1012)2| Tclg AIM ¥5 tftHS 35-^ Al^g°j QhS ^AlOilS UEI^ E30IEK 
OlEIti: S^tHIAfe. Tcl^ AlgOl 35 3S«A|(1012) LHOfl 252J 3^ Oil SIM &^SD, 4^^ 3 
5£ SXIS 'BMSS- ^ iSEIAI §71(1150) LHCHI TaSSO. 35M ^^fe mti ^ 

§tl : ^9 44r5^(raetal hydrlde)OI 2Q, ^ ^^PS ^SaiAl g7l(1150)SAi 

g^ ^^thM^ 71X11 SS^S £XB*|-CK(0fl=L.0flO|. ^OI^HJ 'WE^E ^ Al^gj '(1967^ Oh 

?HHI5j «»AR; a XI. B-EIBESI- XII 01, g^lOil ^:7I£ ^^'(1978^ ^H7i-WE1IZ1)# *^ 

J2-H LHgOl SaOil &H5 7|X»1I) ^OlS ^7^|-~ g^^S Al^gj 

^ ^E2F g^ tp^Sj ^ 7ISOIQK CO-EIAI, ^ ^tfil ^^I6fe gSaq 

01 °M5'c LH Al 22*c2J gE5 Opsig IHXI lOpsig AKDIOil SiE^ ^ fht^MS ^ 

SID. 4^iH Al^gej ^sfgg fe71€fe ^±2] S^^m e^^a. 

E29^ QhAI MOK?W ^31 MS, ^71 E3~ 4^M2J ITS ^£E|X| ^IS^ 

(1150)^ t,^H2 3EIH h^t WIES L[E^ ESOIQ. 7c|S AIM SOIL 35 4^4r 

(1152)^ ^tFM ^MEIAI WIE(1150)^Ei i^EIDt, ZIEIH ^El ^"(1 154)1 #§KW AIUZJ- ^CHL 
^± 3571- 3±aCH 35 =5 Ail AIM 7^*fe 35 £5Ail Ai( I012)0il »§SCh 35 i£ El 

Al W(E(1l50)5^E1 a 4^8 KM, »7I ^SE|A| NIE01I 7ia« gr.^S S^M 7HABKZ2 3SII2 Wl 

E^ ^E L J^OI 7HAISCK(0|E1«J" -tt^S ^^tf# WIEOil ^± ^SEIAj 7l#0ilAI & SAhZKMI 
yE| 5X1) Ot£i^ E^ESK^LH^ ^S^l-E^, 3^ HH^I ^5il(1064)E ^7 1 g^ 4=^M H 

ei ?imt&m $±±m ^saxi wiE(ii50)i »i hda bd. cfg, HH7i^ 

HH^I iMH(115B)SS Sfcftf IftlEd 150)01 M 8SBD. 0|E1« AftfS ^£E|AI WIE 

(1150)5^Ei2) 71EJ E^ CH^MOI ^^PlOil H^£5 7lthS °Al 
7h OI^OiSD. 

AI^^EJ OB ^M0\\~ ^5E|A| tfilE (1150)1 101 ^IS^}£5 ?\mt[^m ^± E^ Chg 35 

oj qA 2f g^jsi BIEis ^H|tf~ g^ miE(1150)l 7hg3h7|(HI ^Sti- UB ±2±m 
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SSfife 30ID. 

9g E5A1|A1(1Q12)°i *1S AI31 ^5oKO 4471- Sg ESAUiOil SJuH ~01L ^E| U JS 

(1154)71- UliHtlH 44£H 45EIAI tHIE(1150)= D3 flS AI31 ^^CHj Jtf#*l*!Qh 

45E|X| WE (1150)21 ^f^§5[? #7| 4^ 44 451IG.I 1 3^71(1024)1 XID7M a^iEl 
D1£! "«0)l StFEJ ^ AMg(i023)#¥E1 44 #11 45g(1160)t ^|5|01 OI^QiSD. OlEi^ 
44 MsS SOIL §01 44fH 45EIAI WE(11"50)5*E1 3*1*! D||?HJSs mt\lM M 

TIEIOiSQh £ E -^ !8«(1162)= gO|*J- SEP* Oj^CHAlE^ 44 ig 4^g(1160)CHI 

H grg£| QIEItt £AI01|EJ 0|gS 35 E5Ai|Attl012)2J SIS AI^Qil 4RE| = AI4B1 gSfAl 

31= 013 47IMAI S4A|&D= 330ID. DEM, Al§ 1^5 E = □ 

92} ITS Si 351 ^713^5 XH33S? 2tm ^3 OKJEI- £4 £|£K CH* f 21 ¥ 45 

El XI »S¥fi 7H! iSSE 2J= 310 ID. 

E30S AI4S2J Dff «IAIHfl DEltf E30ID. OlEi^ ^AiWIOilAi- gtf 44 45H(104 

4)01 ERI¥C1054)» 2!|Sra«( 1066)011 BJoli 1^011^ £I^EI = ¥7^3 SIE11 tf«V ^E5 3471 
(1200)1 KID2D. 3471(1200)= m\\£ E= U|-^0Hg3 3101 D. 39- 44 45§(1044)2J 34 
1 KlSSfe 37| = Ulfit BOI #471- Bft| K= 3101 0HJ2 HITS ?H4E HH7I 45^(1052)011 

HltH B3SQ. 3471(1200)5^2^ E!s HHS^= §9 44 45g(1044)2| 341 £EI»l-= SlEi 
(»iaf-«t|«j)^ S**W HS W7I 45g(1202)OIQ. 

a AI4SEJ LFE «A|MO|AI£ 101 33t 44(1044)21 345^E1 MO I tl^ofe 3KHI EioHDj 
g^SD. £3101 EAIS BHO- VOL 3471(1200)= 3471(1200) LH CHI SS- 44 45H(1044)EJ 34 
5 I&5EI= MSW : "^S|£S § H^7l(1250)Qil 3fc»*!D. 1 52^71(1250)= 3471 
(1200)21 g2| Oil' BSE E(fin)g ^UWKflD E= 1E1^S*II7I- 3471(1200)21- g j1SE7|(1-2SD) AK3I 
1 3aU» 4 Sl= 3101 D. Bia&8a = tt3 CHWsMOfl £2EI7iU E= gECHt^K 

2OT325 ££!EI= 3101 Q. .S*S it SMo^l 9\ttM *\m$! Kg %M 4Mg0| H£ 1 J3^7I 
(1250)^1* XIL^D. ^71 .azf. Sx-il 4Egoj eHJ= S7I0IDI. 0IE9«. S*0| S(1252)g 3 

71 4Mij2j ^EOil g7H ^EHS^ fl 3^71(1 .250)ttS «2I 4Mgl ^StCK Ch€ aiBB 
a 21" 'SaS- XU*^3 31^ Ofci, ?-IE1, 0«i!2! ^EIM, iEII S, 3S E^AilAi(1012)0fl g 

2EI= g»2| K|E4^2h mm =?H\t\^ 310iD. 

°§1^ 101 SB E^A1IA1 (101 2)011 M tmSD. E32- 0|E1tT 1 DEKH = A|4^'2J 

«IA|(H> ^S^F= E30ID. 1 5lS7IC1300)fe 3S 5S-«AI(1012)SJ USE .343^ Oil A1 Wm.*\m 
t*Ll SE(1302)7F E-32WI EAIS H[9} 1 13&7l(1300)a 3£ E^Ail Ai(10l2)£^ A|-O|0il 12 
^x-ilg £&A|5I=IHI AfgtlTiD E= 13^x1121 ^$KDI Xf3^^ ^th= CH^HMOil 7IEoh01 
OI^CHSD. DMTfe, 1 ^71(1300)= 3S E^A1IA121 H^S^Oil HHxIS 1^2J 12E S!i 5t»- 
ft!D. ItIM SI AHS# ^St^ a^ ^iH17f XLS 1 il»2l(1300)«« WLETD* ^71 

*| °j|l= 8!(1 305)011 2J$B SS£I= «7| 4MHOID- OIE^ S^OiL ^71 ^71 4MU^ « 
S^7l(13d0)^|g XlU7f a|»tf a^f ^^1 4^^ ^|^3 3101 Ohd, ?IEi , Oil^^i 

gaSi -a 551?!! eEIM# t,^Eh 

E33^ AI4S2J Qf^ tfAIOtTS DEItf SESOltf. OIS MB SE(1350)7h ^IS*(1014)S^Ei2J E|E4 
mi\ ■3aS¥(1016)S¥H2| 33 'SIEI E^M 3S ESA1I Ai(1012)£ 3S*ICK. OI^^IE HE (1350)^ 
SE 5I1E7K1E EEiSI 3^ ^ ^ES^IWI glti" ^ES ^£IE^ EE-IS 9 

§£!= 2?H S± ME1 3*j*jCh. ElE^ll- 3S ^IE1°| SS U\m^ DI5-WE SE(1350)0il 

2|2|2j g§(sT5i)2i e?u^fiS)s snsD. wim 13, g7i &**m mi um^ti a^gAi iie4§ 

Oil EHtt 32 ?4E12i US H|^# S£^h7| ?|f«At^ 0IS-5UE 1E7^ 3:13 2?H IE ^IIESJ 
tiimm 715! 7IOi SEOID. [KW, CH^ «^l 15 ^ilE7|- 35 9IEM 3E E^AilAiOil 3Sm 
H 3EIH 4^ IE *j|E7h El E 4^(011 S #3, ai« &^44)g 35ol3, 35 ?JE12J °WH| 
= 3S ESAIIA1S21 ff|E4soj o^ti|MD 3HHQ TtOt ttD. 0IE1tt bllS= Z?H SE ^IE2J 

e«iasi£S ng£in heih se oAE7^ sarej ^eaEioiisitj- ^es ^§Ei7i uhschi, 

#71 HIS£ OIS ZHIE 155 4 2A= HH5HIM21 Sa E*IOil ^*lAi 7IB^£5 l^HIK ^ 

StJ" E^2J OlS^IE lEOil-, Allt.^3 aS iOHJWSf- 7101 SE, El 4^ ^ DO I CHE 15 S5 a, 
3§SE7h 5t*SEh 

AI4g|21 Qf-E 4»A|01I= 35 E5A11A1 3^5 35 ?4Eil ESof7|0fl ^Ai 35 E5»Ai 
( 101 2)011 Ai 35 ?JEi 45g.(1022)M. WIHI 7hlSh=Qil US 4^ 44 45B(1023)# 

h 310ID, E3401I EAI^! UK> ^01 35 ?JE1 4Mg(1022)S 1 2571(1400)011 SHBa. 

2S ^ 44 45S(1023)E ^Hi 1 2*1-71 (1400) £5 *fiCF. S5 ?-JEi 45H1I- 44 45BS 
A15 ¥EIEIA|3, US 44 45HOI 1 ElSh7|( 1400)1 BoM AID7h= gOil a^«L|H 3EIH 35 ?l 
El 45UOI 1 a'»7l(1400)«" Mz.1-01 n. SSg XlD7>= SQil SUtW £1=1 S^^EHS 5£t= 3101 
D. E342I AI4SOI AheEI3> %^t[7\U 4^ 44 45^(1 023)S 35 ^EJ gSfSSOIIAI S£= H 

asoii" SE(CHEf4ota- eoxrXmion sexhiai l j^sq. 

35 ^(1028)3 a^ ^EOilAi 4g7hfetl ?JE1 ^Eg ^A|^h= 31 S PEMFCA|4«jEJ ^3^3 3^0IEf 
= 30ilAi SRS> 3101 QK 8I»S|£S; OIEI^ ^sj» -01*31 ?loHA|= 35 flOl PEMFCa^S^ =EEJ 
^S3 E^p 4E1I3EI4 415 ^5*CK OlEiti" A^S mt\ 4E1I3EI4 41 EHIIOflOIEKl 

I3Sh7|)7|- H7HDII2 HEIH CH^ 371011 4E113EI4 41S #tH^£5 fflspy ISE^OI 2iHE5 
§| IiatlOlO^ §f= Affi-OID.- 

E35^ 35 ^EJ =E S«KN 4E1I3EI4 41 ggg Af3^ ^fiSi ^^o^OI a^ =EE] 
VSttH 3 HI34SM SSAI2] AI4SEJ ^AIWIM UE^3 E30ID. #71 ^S a ^471- AI 
4S ^3 SOII OIS SB- WIEM loH AlU7fE^ a^ ?E0fl OIS I2S ME(1450)M HHx|A|7ICH 01^ 
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8«3"S0IS: SXlHi 20I5M. 01* 35 tHIE<1450)= gfOIS 125 HOI* 25 4* 

SS^fniwi °'a^r 2371^1 wgfeJfPL gag. ^owajfw n* Q ^ was u«« 

M CHoKJI i2E £E-(uitra-high purlty)Sfe 501 7IF312J 5§ 0HID. 

SS/^lS«r5iaffla as }SeB Yil wS si *1 ±sa (1022)011 hh*is 01 s 1251 

= f mwTaS &± H = 0500)11 LEW! ESOIQ.- OS. S»S §2 ?JE1 ^11(1510)01 S§ 5 
wt fll*^oTx S4S 5°lM. ±LsLAflA|(1012)£l*E1 hh7ieioi aias 

%&)zw?7^m?mwM i lean 5M*Ers*s sei ±sb(iob9)&££ hh#ei= a 

5 U .-5$se 3Hi*JS rp»? <h£>-S%E1 HI«Hfe SOIQf. 0|£ 25 Wl = (1502)= £, C 0I = 25 4=AI 
nmi&M ^'*^21 V^ im^iKH Wl= 20IQ. OIS 25 WIE( 1502) 

laal sabres *I^ag&>5 «s» *r^m ai-s2] diss sase aom. 

a e«0l °fS*t«EHS 7lftH01» 2i7l£ SfflSh THAIS AS 9 6'AI0jl7f DS-y §»«_ail| 
2iS 510IQ. 



§71 a*7i=; a^aa- 7^ sss^i 7wa at! ma-ne ^ssf=a hbieis a; ^ 
sts ^?aisfc distal; a 

if ilUi Ahgg^ 5g sgog olS §71 ^^71. 

flim^-CHAI, SEI^I *DH Bi = = S^^EI Sfll gBIEIOI i^^S Ii^EI= 5S ^S^S ofe 
3 

JUttOI ^OiAl, lEja.*0H M = = SI SLI^M HHXiaS 5S Sfe S7I 

Oia ^^££ 0|2»g£IEI= 51 of^ S7I ^71. 

flimwi^oiAi, ^7i- ^7s mi7ii| ^ Sh5LS| S7l2h 3e ~- B# ^ f 

01 <2±tV= Si^i ^HlBtS 5S §9°£ sfe §71 ^71. 
6 

n&m sioiAi, se ±mus zt*M ^Msg ^oia ^s^ss stmf= ?ii ^fc S7i 

B«7|. 
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JOBtHH 2!CHA1. *DH lEr 2±£LH01IA1 301E HHxIEl^ 251 l§°S S7| aS7l . 

g^tJ 8 
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